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INTRODUCTION 


Since the original Enginéer's 
Notebook was published in 
Radio Shack has made many changes 
in its line of insu Кей сіг 
cuits. Engineer's Notebook II 
reflects these сћапдев with the 
addition of 22 new сНірв апа 
módules and some 84 new circuits. 
Chips no longer sold by Radio 
Shack have been deleted. 


Dave Wolf, Radio Shack's parts 
büyer, and Dave Gunzel, Radio 
Shack's publications director, 
have invested many hours review- 
ing draft,versions of the new 
circuits. I'm appreciative of 
their many helpful suggestions 
and the freedom they have allowed 
me in the selection of circuits. 


Speaking of cürcuits, unless other- 
wise acknowledged, the circuits in 
this повероок were designed by me 
specifically for this publication 
or were adapted from these sources: 


l. Applications information pub- 
lished by the manufacturers of 
the various integrated circuits. 


2. My enginéering notebooks. 


3. "Experimenter's Corner" and 
"Project of the Month," two 
columns I write each month for 
Popular Electronics magazine. 


Thanks to Radio Shack's solderless 
breadboards, you can assemble most 
of the circuits very quickly. І 
hope you have as much fun experi- 
menting with them as I have! 


ГоллааХ М, Mime, Ш 


HOW ТО USE THIS BOOK 


TO squeeze the maximum nümber 
of circuits into this notebook, 
only essential information is 
provided. Therefore you will 
want to use this notebook in 
conjunction with Radio Shack's 
"Semiconductor Reference Hand- 
book" and other datà books. 


For a quickie review of impor- 
tant components and construc- 
tion tips, read the next few 
pages. The remainder of the 
notebook is divided into two 
major sections: digital and 
linear. The digital section 
is further divided into two 
major IC families: MOS/CMOS 
and TTL/LS. The chips in each 
section are organizéd ассока- 
ing to function, not numerical 
sequence. ДЕСІ. 


Though most circuits in this 
book can function on their own, 


For beginners only... 


circuits and projects. 


consider them as building blocks 

you can connect to other circuits 
to accomplish new applications. 
Experiment! Change resistors апа | 
capacitors іп RC circuits to alter  -. 
frequencies and timing. Add new 
functions. Above all, work with 

as pany different chips as you сап! 

If уби'уе always used TTL, you'll 

be impressed with the operatirig 
flexibility of CMOS. If your 

forte is digital 10916, you'll be | 
amazed at what you can do with an 
op-amp. Finally, keep a record 

of your experiments and circuit 
designs. А notebook with а grid 
ruling like this one is best, but 

a 50€ spiral notebook is OK. 


.Be sure tó 
read the next few pages! Begin 
with simple chips (gate packages, 
timers, op-amps, etc.), and you'll 
soon be ready for more advanced 
Have fun! 
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REVIEWING THE BASICS 


INTRODUCTION 


"Can I use а 0.22 uF capacitor 
instead of а 0.10 uF unit?" 


"Is it OK to substitute a 
12,000 ohm resistor for а 
10,000 ohm unit?" 


This section will tackle these 
common questions and many 
others. Master them, and you 
will be well prepared tó tack- 
le the circuits in this book! 


RESISTORS 


Resistors limit tbe flow of 
eledtrical current. А resist 
tor has a resistance (R) of 1 
ohm if a current (1) of l am- 
pere flows throügh it when a, 
potential difference (E) of 1 
volt is placed across it. Іп 
othér words: 


TE mg к= 
в = (ох) I =- (ок) Е E IR 


These handy formulas form 
Ohm's law. Memorize thèm! 
You'll use them often. 


Resistors are identified by a 
color code; 


М 
COLOR 1 2 3 (Multipbliér) 
BLACK 0 0 1 
BROWN 1 1 10 
RED 2 2 190 
ORANGE 3 3 1000 
YELLOW 4 4 10,000 
GREEN 5 5 100,000 
BLUE 6 6 1,000,000 
VIOLET 7 2 10,000,000 
GRAY 8 8 100,000,000 
WHITE 91.9 (nohe) 


» 
sent. It specifies the tolerance 
of the resistor. Gold is + 5$ 
and silver is + 10$. No fourth 
band means + 20$. 


Since no resistor hás a perfect 
tolerance, it's often OK to suüb- 

stitute resistors. For example, | 
it's almost always ОК to use а 

1.8К resistor in place o£ a 2.0K 

unit, Just try td stay within 148 | 
10-20% of the specified value. ig 


What does К mean? It's short for 

1,000. 20K means 20 x 1,000 ог 

20,000 dhms. М is $hort for meg- | 
ohm ог 1,000,000 ohms, Therefore | 
a 2.2M resistor has a resistance 

of 2,200,000. ohms. і 


Resistors which resist lots of 
current must be able to dissipate 
the beat that's produted. Always 
use resistors with the specified 
power rating! Мо power rating 
specified?  Thén it's usually OK 
to use 1/4 or 1/2 watt units. 


Almost every electronic circuit 
uses resistors, Неге are three 

of the most important applications 
for resistors: 


l. Limit current to LEDs, transis- 
tors, Бреаквг5, etc. 


2. Voltage divisidn. For instance: 


+1ру The vbltàge at 2 is 
Т x R2. I meàns the 
current through Rl ам 
RI R2. So I = 10/(81 *-R2) 
иа or 0.005 amperes. 
? Therefore, 2 = (0.005) | 
| x (1000) or 5 volts. ; | 


Ё2 
ік Note that the total 
„1. resistance of Rl and 
+ R2 is simply Rl + R2. з 


This rúle provides a | 
handy trick for making 
custom resistances. 


voltage divideis are used is 
bias transistors: | M | 
; : FN 


VOLTAGE _ 


DIVIDER и | 
Ç OUT 


— 
m 


pror re. also. а convenient 


( 


ЕЗ m 


Ротемттонетек > о о-о VOLTS 
_ (VARIABLE... í“. 
I RESISTOR). 


sensing circuits. бее the 
comparator circuits in this 
notebook. 
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CAPACITORS 
Capacitors store electrical 
energy and block the flow of 
direct current. while passing 
alternating current. Capaci- 
| tance is specified іп farads. 
f. One farad represents a huge 
эы ЕР capacitance. «о most capaci- 

L tors have values of small 
. Е Fractions oftia farad: 
pope 1 microfarad (uF)- 1076 farad 
1 picofarad (рғ) = 10712 farad 


A MI SE русо шы ашан атса қты ык алу дот. quove БОРЯ с Аса ысы АСКО cres аулауда брус cs Ert Е Эй зала халқы сақтала (ЫЙЫ РАШ Pay gy уд “apu ағысын Ah 


нЕ ле 
1 uF = 1,000,000 pF 


The value of а capacitor is 

usually printed оп the compo- 
nent. The uF and рЕ designa- 
tions тау not. be present. | 
Small ones marked 1-1000 are. 
rated in pF; larger ones 


source of variable voltages —— 


_Апа they're useful in voltage 


3. They control the charging 
time of capacitors. Read on... 


tor, ; U E 


.Supply pins of digital 125. iim 
false triggering. ) 


into steady DC voltage. (Place 
.100-10,000 uF across rectifier 
jo A. 


i E 


^ Inacked оба 2000 are rated n шк. 


Electrolytic capacitors provide 


high capacity іп а small space... 


Their leads are polarized and 
must Бе connected into a circuit |. 
in. the proper direction. 


| These LEADS Мост Go 
Ко. TO THE MOST POSITIVE 
CONNECTION RoI EN M 


Capacitors ү. a ма 22-2 
It's usually printed under the. 


capacity marking. Тһе voltage . 


rating must be. higher than the ° 


highest ехр! скеа Voltage. o 


the power. 81 pply. voltage). 


сода A. 2. сай store а e 
charge for a considerable time  . : 


after power is removed. This. 
charge can be dangerous! A large 
electrolytic capacitor charged to 
only 5 or 10 volts can melt the 

tip of а screwdriver placed across. 
its leadsl High voltage capaci- . . . 
tors can store a lethal сһагде!. I 
Discharge a capacitor by carefu с: 
Ду placing а resistor (ак. ог. more; — 
use Ohm's law) across its leads... -4- 
Use only опе hand to prevent ick 
touching both leads of the. барас — 


Important capacitor applications; 


i. Remove power supply spikes. 
(Place 0.01-0.1 uF across power 


2. Smooth rectified AC E 


„ GND. 


| RECTIFIER 


3. Block DC signal while раѕѕ- 
ing AC signal. 


4. Вуравв AC signal around a 
circuit or to ground. 


5. Filter out unwanted portions 
of a fluctuating signal. 


6. Use with resistor to inte- 
grate a fluctuating signal: 


ЦЕНЕ Е ЖАУЫ 


7. Or to differentüate а 
fluctuating 519па!: 


8. Perform a timing function: 


+ PRESS R 


zum NN 


C will quickly charge...then 
slowly discharge through R. 


10. Store a charge Но be dümped 
through a aT R^ ог LED in a 


fast and powerful pulse. 


Can you substitute capacitors? 
In most cases changing the value 
Of а capaditor 10% or even 100% 
will not cause а malfunction, 
but circuit operation may be 
affected. In a timing circuit, 
for example, increasing the l 
value of the timing capacitor 
will increase the timing period. 
Changing the capacitors in a 
filter will change the filter's 
frequency response. Ве sure to. 
use the proper voltage rating. 
And don't worry àbout the differ- 
ence bétween 0.47 апа 0.5 uF. 
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SEMICONDUCTORS 


Usually màde from silicon. Be sure 
to observe all operatirg restric- 
tions. Brief descriptions of im- 
portant semicondugdtoór devices: 


4 
Y 
| 
| 
| 


DIODES 


Permit current to flow in but one 
directidn (forward bias). Used 
to rectify AC, allow current to 
flow into а ditcuit but block its 
return, etc. 


Аро — —— EATA 


ZENER DIODES | 


The zener diode із a мојфаде regu- 
lator. Inh this typical circuit, 
voltáge exceeding the diode's 
breakdown voltage is shuhted Lo 
ground: 


ік | 
+ + e 
бит 3 | 
ІМ д о орт (м) o | 
GND 3641 | 


им (м 


Di = уот ZËNER DIODE 


Zeners can also protect yol = a 
sensitive compónertš and provide 
а conveniëént réferehcb veltdge. 


LEDs emit green, yellow, red or 
ihfrared when forward biàsed. А 
series resistot should be used tg 
limit current to less thàn tihe 
maximum allowed: 


| 
| 
LIGHT EMITTING DIODES | 


Vec ва = Уес ` VLED 
LED; | 
R 5 ' 


Example: Мређ ОҒ red | 
LED is 1.7 volts. For 
LED a forward current. 
Ky (LED;) of 20 mA at 
"Laos 5 моля, | В = 
4 165 ohms. Поп!" Е ex- 
ceed 1Ер+!! 


—— 


Infrared LEDs are much more 
powerful than visible LEDs, 
but their radiation is total- 
ly invisible. Use them for 
object detectórs and communi- 
cators. 


TRANSISTORS 


In this notebook, transistors 
are used as simple amplifiers 
and switches that turn on LEDs. 
Апу general purpose switching 
transistórs will wórk. 


INTEGRATED CIRCUITS 


Since an IC is a complete cir- 
cuit on a silicon chip, you 
must observe all operating rẹ- 
strictions. Reversed polarity, 
excessive supply voltage arid 
sourcing or sinking too much 
current сар destroy an IC. Ве 
sure to pay close attention to 
the location of the power sup- 
ply pins! Most ICs are pack- 
aged in 8, 14 or 16 pin plastic 
DIPs (Dual In-line Packages). 

А nótch or circle is near pin 1: 


When the IC is right side up, 
pin 1 is at lower left: 


MANUFACTURER PART МИМЕЕК 


(MOTOROLA). 
& RI 


DATE CODE: 


787 147% 
24= 24% wegg 


Incidentally, а date code may not 
be present, but other numbers may 
be...and the date code is not al- 
ways below the device number: 


АДЕ 
РАТЕ сове | 22 7870 
| сочоее вси 
2145 MM 5666 вм 
2146 4066 


Store ICs in a plastic cabinet if 
you can afford one. Ог insert 
them in rows in a styrofoam tray 
(the kind used for meat in a gro- 
сету store). CAUTION: Never 
store MOS/CMOS ICs in ordinary 
non-conductive plastic. See p. 12. 


CIRCUIT BUILDING 


Build your circuits on a solder- 
less breadboard to make changes 
and find bugs. Then make perma- 
nent versions. Radio Shack plas- 
iic modular sockets (276-173, etc.) 
are ideal. They include two sock- 
et rows for power supply connec- 
tions and snap rails for attadhing 
sockets togéther. Parts and wires 
can be inserted directly into the 
holes in the socket. 


For permanent circuits, use Radio 
Shack PC boards. Catalog numbers 
276-024 and 276-151 are ideal for 
simple IC projects. Use larger 
universal PC boards for more com- 
plex projects (276-152 & 276-157). 
You сап cut them into smaller 
sections with a nibbler tool or 
small saw. 


I prefer to use wrapping wire for 
IC projects. Insert wrapping sock- 
ets in board and make connections 
with a Wire-Wrapping tool (such as 
276-1570). Apply wrapping wire 
directly to leads of transistors, 
resistors, etc. and solder in 
place. 


то 

WRAPPING SOCKET 
UNIVERSAL Рс BOARD 
WRAPPING WIRE 


| 
| 
| 


n 


| 
| 


——— 


DIGI 


INTRODUCTION 


DIGITAL ICs АВЕ 2-STATE DEVICES. 
ONE STATE IS NEAR о VOLTS OR 
GROUND (сом oR L) AND THE OTHER 
15 NEAR THE ICS SuPPLY VOLTAGE 
(нвн оё H). з0овзптотв О FOR L 
AND | FOR H АМЬ DIGITAL ICs 
CAN PROCESS INDIVIDUAL BINARY 
метъ (8175) OR MULTIPLE BIT WORDS. 
А ч-ыт WORD 15 А MBBLE AND AN 
8-ет woRD 15 А BYTE. 


THE BINARY SYSTEM 


те VERY HELPFUL TO KNOW ТАЁ 


FIRST Ib BINARY NUMBERS. IF OsL 
Кор i= R, THEY ARE: 

O- L L L L в- H LLL 

Ir k it H Q— HLLH 
2-LLHAL ю- H L HR L 

3— L L Hh l- HRH L HR: 

sJ = L H LL 12 - ННЕЕ 

S= L Ния 1 — H HiL H 

G L H HL M-HHHAL 

тъ HHH 15 - На нн 


MOTE THAT LLLL(O) 15 AS MUCH А 
NUMBER Аз ANY OTHER NUMBER. 


LOGIC GATES 


CIRCUITS. АРЕ МАРЕ BY INTER- 
TWO OR MORE ОЕ THESE 
GATES: 


LOGIC 
CONNECTING 
BASIC LOGIC 


AL INTEGRATED CIRCUITS 


EXCLUSIVE-NOR 
aM орт А e. 

YES (BUFFER) "T 
[>= ЕЛ А JOUT 


NOT (INVERTER) — не 


5-5ТАТЕ LOGIC 


CONTROL CONTROL 


A 724642 ары бит 


H1=Z: OUTPUT ІМ RIGH IMPEDANCE STATE. 


MOS/CMOS INTEGRATED CIRCUITS 


INTRODUCTION 


MOS ICs CAN CONTAIN MORE FUNC- 
пом5 РЕВ CHIP THAN TTL/LS AND 
ARE VERY EASY TO VSE. MOST CHIPS 
ІМ TRIS SECTION ARE CMOS (сом- 
PLEMEN TARY MOS). THEY CONSUME VERY 
LITTLE PowER AND OPERATE OVER А 
#3-15 уот RANGE. CMOS САМ ВЕ Pow- 
ERED BY THIS: 


ГГ 


4 үсіте — 
(BATTERY) С. 


+ (Мы) 


OR уоо САМ USE А LINE POWERED 
SUPPLY MADE FROM А 7905/78!:2/ 7815. 
ЗЕЕ THE LINEAR SECTION. 


INCIDENTALLY, YOU САМ POWER А 
CMOS  CiRCUuIT FROM Two SERIES 
CONNECTED PENLIGHT CELLS, BUT 
А 9-12 уост SUPPLY мл GIVE 
BETTER PERFORMANCE. 


OPERATING REQUIREMENTS 


L THE INPUT VOLTAGE <5ңоло МОТ 
EXCEED М»! (Two EXCEPTIONS: 
ТНЕ 40499 AND 4050.) 


2. Ауор, IF POSSIBLE, SLOWLY RISING 
AND FALLING INPUT .SIGNALS SINCE 
THEY CAN CAUSE EXCESSIVE POWER 
CONSUMPTION. RISETIMES FASTER 
TRAN 15  MICROSECONDS ARE BEST ` 


5. ALL UNUSED I|NPuTS Мо57 ВЕ 
CONNECTED TO Vop (+) OR Vss (GND). 
OTHERWISE ERRATIC CHIP BEHAVIOR 
AND EXCESSIVE CURRENT CONSUMPTION 


мил. OCCUR. 

H NEVER CONNECT Ам INPUT 
SIGNAL TO А CMOS CIRCUIT WHEN 
THE POwER 15 OFF, 


5. OBSERVE HANDLING | PRÉCADTIONS. 
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HANDLING PRECALITIONS 


А CMOS CHIP 15 MADE FROM PMOS 
ANO NMOS TRANSISTORS. MOS MEANS 
METAL ~ QXIDE – SILICON (oR SEMICONDUCTOR) 
P AND N REFER TO POSITIVE AND 
NEGATIVE CHANNEL MOS TRANSISTORS. 
AN NMOS TRANSISTOR LOOKS LIKE THIS: 


БАТЕ o tios 


(ы) 


1 ALUMINUM 
2. Si Os 
+ 3. SILICON 


А PMOS TRANSISTOR 15 IDENTICAL 

EXCEPT THE Р Амр N REGIONS ARE ` 
EXCHANGED. THE S104 (SILICON DiOXIDE) 
LAYER 15 А GLASSY FILM THAT 

SEPARATES | AMD IMSULATES THE METAL 
САТЕ FROM THE SILICON SUBSTRATE. 
THIS FILM 15 WHY А MOS TRANSISTOR 
OR IC PLACES PRACTICALLY МО LOAD 
ON THE SOURCE ОЕ Ам РТ SIGNAL, 
THE ЕШМ 15 VERY THN AND 15 ТВЕВЕ- 


FORE EASILY PuNCTURED BY STATIC 
ELECTRICITY: 

: 4“ ғ 

Ше” ка И CAPACITOR" 


нов 


PREVENT ЗТАПС DISCHARGE! 


l NEVER STORE MOS ICs ім NONCON- 
DUCTIVE PLASTIC "SNow," TRANS, BAGS 
OR FOAM. 


2. PLACE MOS ICs PINS DOWN ON Ам 
ALUMINUM  FOIL SHEET OR TRAY WHEN 
ТАБУ АВЕ мот IN A CIRCUIT ОВ 
STORED ІМ CONDUCTIVE FOAM. 


3. USE А BATTERY POWERED IRON TO 
SOLDER MOS CHIPS. По NOT USE Ам 
AC POWERED IRON. 


ә 


INTERFACING CMOS 


|, IF SUPPLY VOLTAGES ARE EQUAL: 


+5 (Мер) 


Ағы: Reo: 470 — 4-7K 
PULLU P FOR TTL. 
RESISTOR. IK ~ 10к 

FOR LS. 
CIL. ой-15 CMOS 


+5 


CMOS TIL ов LS 


2. DIFFERENT SUPPLY | VOLTAGES: 


13-15 


ІК 2 А 
т p 852004 "e 
ITL OR LS | Смо5 


MUST BE РОМЕВЕО 
.WHEN 

Милн TTL- 
INPUT WILL 


NOTE TANT CMOS 
BY Ат LEAST 5 VOLTS 
Смоз 15 INTERFAcED 
OTHERWISE TRE CMOS 
EXCEED Мор. 


3. CMOS LEO DRIVERS: 


Мор (+3-5у) 


~ 
” Мор = +3-15У 
GLOWS 


Low. WHEN 
Voo (+3-15у) HIGH. 
R R ща ^ 


A 


= 
= 


Мър =>. 1.7 


к= То (FOR \ОмА LED CURRENT) 


USE 1000 онм5 FOR MOST APPLICATIONS, 


CMOS LOGIC CLOCK 


MANY  CiRCuUITS IN THIS SECTION 
REQUIRE А Зомйсв OF PULSES. 
HERE'S А SimPL.E  CHO$  CLOCK: 


TYPICAL VALUES: Езіоок, CE Q.QI— 0.1 aF 


OK то VSE 4049... Вот Мусин MORE 
(CURRENT. WILL BE REQUIRED. 


CMOS TROUBLE SHOOTING 
|. OO ALL JNPUTS GO SOMEWHERE? 


2. ARE ALL IC PINS INSERTED INTO 
THE BOARD ой SOCKET? 


% 15 THE IC Нет? IF So, SEE 1-2 
АЬОУЕ Амр MAKE SURE THE OUTPUT 
15 МОТ OVERLOADED. 


Ч. Dogs TRE Срсшт OBEY АШ, СМО 
OPERATING REQUIREMENTS 2 


5. HAVE YOU FORGOTTEN А CONNECTION? 
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QUAD МАМЫ БАТЕ НЕЕ 
4011 


THE BASIC CMOS, BUILDING BLOCK 
CHIP . MORE APPLICATIONS THAN TTL 
7400/ 74.500 QUAD NAND GATE. 


CONTROL GATE 
Уы 
Tr 


I NVERTER - з № 


IMPORTANT: CONNECT ALL UNUSED INPUTS 
TO PN 7 OR 14! 


NOR GATE 


| QUAD NAND САТЕ (CONTINUED) 
4011 


GATED OSCILLATOR TOUCH SWITCH 


ок — 22M Уә 


ENABLES 
(WHEN н) 
s. | ж. 
TOUCH ENABLE CAUTION: 
ct WIRES (кнем н) BATTERY 
«© AF : POWER 
| — ому! 
| OuTPUT FREQUENCY 1$ ОЏТР4Т 6025 HIGH WHEN 
| КА» SQUAR6 WAVE, TOUCH WIRES ARE BRIDGED 


Ву А FINGER. 


SIMPLE OSCILLATOR ОМЕ-5Н0Т TOUCH SWITCH 


оок гем Мрр 


- OuTPur GOES Нін 7 
OUTPUT NOT AS SYMMETRICAL WHEN TOUCH WIRES — 
AS A&OVE  CIRCUVT, ARE BRIDGED BY А Г 
FINGER. . OUTPUT THEN RETURNS LOW 
AFTER ABOUT | SECOND. 


GATED FLASHER 
| INCREASED OUTPUT. DRIVE. 


INVERTER. NAND GATE 


€ LED FLASHES 1-2 На 
WHEN ENABLE 15 HIGH. use mus METHOD TO INCREASE. 
ШЕП STAYS. ON WHEN CORRENT. TRE о Аво м 
ENABLE 15 Low, ов SIMK. ок то р MORE. ( 


“Ft A ya 
таныр 


QUAD NOR САТЕ о 


AN IMPORTANT CMOS BUILDING | 
BLOCK | CHIP, ITS | HIGH IMPEDANCE | 
INPUT MAKES POSSIBLE MORE 0 
APPLICATIONS | THAN ТИНЕ TTL 7402/ ` 
7450: QUAD NOR GATE. 


BOUNCELESS SWITCH . | 
hom ee MA ж f Примо IMPORTANT: CONNECT ALL UNUSED 
жи E E Уә T M ДЕ INPUTS TO РМ 7 OR 14. 


_ [NCREASED OUTPUT DRIVE 


to ТЫ 


INVERTER NOR GATE 


25 USE THIS METHOD ТО INCREASE. 
- CURRENT THE 4001 CAN SOURCE 


GATED TONE SOURCE OR Siwk. Ok то Арр МОКЕ GÁTBS. 


Уә что 


LED FLASHER 


+9 ік 


ТОМЕ FREQUENCY IS ABOUT |КНа. 


„RS LATCH 


LED. FLASHES 1-2 TIMES / SECOND 


ОК GATE 


NO CHANGE 
H L. 
| Nor ALLOWED .... 


та 


Е. 


QUAD AND GATE 
HO81 


BUILDING BLOCK CHIP. USE 
FOR BUFFERING AND LOGIC. 
NOT А5 VERSATILE AS 401. 


AND GATE BUFFER 


Мъь 
|| 14 
IN 1 3» ОЧТ IN = OUT 
AE 
NAND GATE 
У Мър 


K 
үг каје 


Урр(%5-15 у) 


DIGITAL TRANSMISSION GATE 


Мор 
ENABLE ! H 


QUAD EXCLUSIVE-OR БАТЕ Мо» (3-15 v) 
4070 


ТНЕ OUTPUT OF EACH ДАТЕ GOES 
Low WHEN BOTH INPUTS АКЕ 
EQUAL, THE OuTPUT GOES HIGH 
IF THE INPUTS ARE UNEQUAL. 
MANY APPLICATIONS INCLUDING BINARY 
ADDITION, COMPARING | BINARY WORDS 
AND PHASE DETECTION., 


IMPORTANT: CONNECT UNUSED INPUTS 


TO PIN 7 OR 14. CONTROLLED INVERTER 
| -BIT COMPARATOR 


THIS CIRCUIT IS ALSO А НА(Е- ADDER 
WITHOUT А CARRY OUTPUT. 


CONTROL = 


L: IN = OUT 
H: IN = бот 


H-BIT COMPARATOR 


DETERMINES ЛЕ ТМО H-BIT WORDS 
АРЕ EQDAL, 


V у HINT: USE 
bp pp чои (р. 14) 
(Е 4012 15 
А, UNAVvAICAÉCE. 
B 
в“ 


N ЈЕ DCBA = D'C'B'A' 
OUTPUT /S LOW, 
i. 2. OTAERWISE OUTPUT | 
2 ст 15 HIGH. 05Е Í 
SEcoNb HALF ОЕ LED STOPS GLOWING WHEN THE L 
4012 AS INVERTER TO REVERSE OPERATION. INPUT. FREQUENCIES АВЕ EQUAL. 


QUAD EXCLUSIVE-OR САТЕ (continued) 


| |, 4070 
| EXCLUSIVE - МОК 3-INPUT ЕХ-ОК 
Мос 
А 
O м 
с 
ІСі = чопо T: 
R 
IO MHz OSCILLATOR 
Ұр 
| Ypo = 3 То 15 Vots 
FREQUENCY VARIES WITH. Мру: 
a FREQUENCY AMPLITUDE 
5 2.4 МІ $551 ly 
y іо 9.4 MH 8.0 у 
15 п.о MHz 2.0 У 


ЗОПАКЕ МАУЕ GENERATOR 
Мрр 
49 | 


Voo = 3 то 15 VOLTS 


RISETIME = 50 NANOSECONDS 
FREQUENCY = 2 MHz WHEN. 
Мор = 10 VOLTS 


НЕХ INVERTING BUFFER 
чоча 


IN ADDITION TO STANDARD 

LOGIC AND CMOS ТО TTA 
INTERFACING, OFTEN USED 

IN OSCILLATORS AnD PULSE 
GENERATORS. FOR LOW CURRENT 
APPLICATIONS , USE 401 CONNECTED 
AS INVERTER. (ОК TO USE ЧОП FOR 


CIRCUITS ON THIS PAGE.) | Мор (%3-ізу) = 
CLOCK PULSE GENERATOR -drc TEES три тим 
Vop 


PHASE SHIFT OSCILLATOR 


с 
„(.01-104Е) 


A 
1,22 Vs 4043 PULSE RATE-T. S RC 
дот 


\ = 
оџтрит ЕРЕЗОЕМСМ= 3306 — 4237 №4049 


BOUNCELESS SWITCH 


TRIANGLE WAVE SOURCE 


FREQUENEX = 1.4 RKIGL | | ИЖ Z 
SQUARE WAVE GENERATOR LINEAE ТОК AMPLIFIER 


R2. 


d — | 4- 423 = 

REPETITION RATE = уч RC iL NOTE ТНАТ THE = Y14049 
қ - INVERTERS ARE USED 

12 = Vs 4049 IN А LINEAR MODE. САМ< RZ/RJ., 
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HEX МОМ- | МУЕКТ! МЕ BUFFER 
4050 


PRIMARILY INTENDED FOR 
INTERFACING CMOS TO TTL. 
SUPPLIES MORE CURRENT 
THAN STANDARO CMOS. 


IMPORTANT: ALL UNUSED INPUTS 
MuST GO TO PIN | OR 8. 


NOTE UNUSUAL LOCATION 


OUTPUT EXPANDER | OF POWER SUPPLY PINS. 
)R LOGIC PROBE 
У, 4050 X1 ү | 


oUTPUTS 

INPUT 
2,3 = \№ 4050 LED GLOWS 
WHEN INPUT 
IS LOW. 


249 
OUTPUT BUFFER INCREASED OUTPUT DRIVE 
3 Уы 
> Ye 4050 
CMOS то CMOS — CMOS TO ТТ1/15 
И АТ LOWER М, АТ LOWER Мег 
| Уә! Мор 2 Voo +5 (Ме) 


+ Voo | EXCEEDS М» 2. = [= Њ 4050 
|= Уб 4050 


2 | 


QUAD BILATERAL SWITCH Voo (+ 3-15 v) 
Чоьь зі 


р 1/0 Од 0/ 1/0 
пу 04 9| 8 


ONE ОЕ ТНЕ MOST VERSATILE 
CMos CHIPS. PINS А,6,С AND D 
CONTROL FOUR ANALOG SWITCHES. 
CLOSE A SwiTCH BY CONNECTING 
ITS CONTROL PIN ТО М. ОМ 
RESISTANCE = 80 —250 OHMS. 

OPEN А зилтсн BY CONNECTING ITS 
CONTROL. PIN TO GROOAD (P з). Чо ол Ол B C = 
OFF RESISTANCE = 10? OHMS. Ijo (їмриту._ 

OUTPUT) АМО О/Т PINS ARE REVERSIBLE. 


DATA BUS CONTROL DATA SELECTOR 
4066 Voo 4065 V op 
^ 
DATA B ^ DATA B 
IN IN 
ч шил т 


МАКЕ 


CONTROL : + == SELECTED 
К= ОБ р в А INPUT В, 
Не 20до КЕЕР АШ. 


DATA SELECT OTHERS L. 


Voo DIGITAL TO ANALOG (DZA) CONVERTER 


THIS IS NOT А 
LINEAR D/A CONVERTER. 
INSTEAD ІТ: PRODUCES 
A PSEUDO-RANDOM 
OUTPUT THAT RANGES 
Ерам 3.06 — 5.62. 
VOLTS ( Mp» = 9 Y). 

USE TO DRIVE 4092 
vCO ок PRODUCE 
UNUSUAL WAVEFORMS, 
R*4"K AND 2К-/0ок, 


DIGITAL IN 


> ANALOG VOLTAGE 
очт 


USE 4Si& COUNTER FOR 
AUTOMAYIC OPERATION. 


ЕЕ 


QUAD BILATERAL SWITCH (сомтімуғо) 
4065 


PROGRAMMABLE GAIN AMPLIFIER 


+9 
R/8 


5 | Уот 
VAN 
Мот = Re / Ray 
6000 TO и: Ат DCBA GIVES 
D. C | в | А В. ОЕ FROM Е TO К/15 


PROGRAMMABLE FUNCTION GENERATOR Мор 


ЕРЕ) 
| Іс1,2,5 = "066 Мор = 5-І5У 


RI-RIO = ІОк TRIMMER Рота 
PRODUCES REPETITIVE 10 - STEP WAVEFORM. 


PROGRAM HEIGHT ОЕ EACH STEP VIA RI-RIO. 
VARY RATE VIA RII AND СІ. 
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1024-BIT STATIC RAM 


А7 Аё Аз CE our IN +5 GND 
ПА 14| 13 io] q 


21021 

1024 І-ЫТ STORAGE LOCATIONS ADDRESSED NOTE UNUSUAL LOCATION 
BY Pins Ао-А9. TTL/LS COMPATIBLE. OF POWER SUPPLY PINS. 
СЕ (CHIP ENABLE) INPUT CONTROLS В/м | 
(READ / wRirE) OPERATIONS). $-STATE OUTPUTS. (АО-А4: ADDRESS INPUTS) 


WRITE (LOADS Вт AT PIN l) 
READ (OUTPUTS BIT AT PIN 12) ` 
| 2 (OUTPUT ENTERS THIRD STATE) 


21021 ADDRESSING CIRCUIT 


BJ 


Аъ AS В/м N А? A3 АЧ AO 


[0] 


74142 
7415193 
ЕЕЕ НЕН жиңү: ! 
15| 16 7 А 4 LINES, то 
OTHER 


2102L 


M 121 431 3 


& i д © THE ADDRESS INPUTS MUST ВЕ 
ІМ OUT CE КМ STABLE DURING В/м OPERATIONS. 


о 


о о т 


ЭШ ша CLOCK 


1024-ВІТ STATIC КАМ (Ссомтімуео) 
21021. | 


ADDING PROGRAMMED SINGLE 1/0 PORT 
OR MANUAL JUMP 


ADD THESE CONNECTIONS TO THE 
ADDRESSING CIRCUIT ом FACING PAGE. 


SA- 51: 05Е 
B-POSITION DIP 
SWITCHES OR 
MINIATURE TOGGLES. 
ОРЕМ=Н ; CLOSED = L 


I= W 7446307 


74193/. 


Sd 745143 Abb THIS сірслт TO THE 
ADDRESSING |. CIRCUIT ON FACING 
PAGE. WHEN Т/о (IwPur/ ouTPUT) 
SIT Сонтво 1$ H, Р/м 3 ОЕ ТНЕ 
7443367 ENTERS THIRD STATE (+1-2) 
AND т/о PoRT ACCEPTS INPUT 
SH DATA. WHEN PN 3 OF THE 
7445 367 15 1, Ifo  PoRT 
OUTPUTS DATA. BOTH THESE 
SG OPERATIONS ARE DEPENDENT 
UPON THE 5ТАТ05 ОҒ THE 
2109024 CONTROL INPUTS. 
SF 
SE CASCADING 2102175 | 
| 
ADDRESS BUS | 
S.D. Hr. ( 
| о LLLI 
74193/ Wima Guia a XP ы 
sc Г a 
7405193 ээмттовентиттиРЕН 
АСТ 
SB Г 
с heH 
B HH BEEE z g; gS; H 
SA ТА ий ГЕ ИШКИ РИ Si ИИГЕН сви 
. БЕЙНЕЛІ ЗА ЩШЕШЕТ 


LOAD 


NORMALLY THE LOAD INPUT IS HIGH. 


MAKING LOAD Low LOADS THE ши T Из | 911] _ +5 
ADDRESS PROGRAMMED IN SwIFCHES ишни + 3 
SA-SY INTO THE 7419225. THIS HH СЕ 


PERMITS А PROGRAMMED JUMP IN Ас ! o R/W 
об А MANUAL ИМ? то ANN IN Во „ост B 
ADDRESS. „OUT А 


1 


1024 х Ч-ВІТ ВАМ 
2114К /ЧОЧ5 


+5 А Ав ААА В C D МЕ 
16] 15] 14 ди: | 


1024-4-ВіІт STORAGE LOCATIONS ADDRESSED INPUT/ OUTPUT 
BY Piws AO-AG. TTL/LS COMPATIBLE. PINS 
FOR READ/WRITE OPERATIONS , CE (CHIP ENABLE, 
ALSO CALLED CHIP SELECT) Musr BE Low. АО-А4: ADDRESS INPUTS 
WE INPUT MUST BE Low ТО WRITE WE: WRITE ENABLE 
(LOAD) DATA INTO CHIP. WHEN МЕ 
(S HIGH, DATA IN ADDRESSED | 
LOCATION APPEARS Ат INPUT / OUTPUT AG А5 АЧ Аз AO А! А? CE GND 
PINS. IDEAL CHIP FOR Do-IT- YOURSELF (es) 
MICROCOMPUTERS AND CONTROLLERS. 


211ЧЬ ADDRESSING CIRCUIT 


74051932. [3 


BESSER „1 


n 


LC ERE ЕГІ == ! 
іш ADDRESS 
L 2] 3| Чү 7| SL SL Lines ло 

OTHER 


21141. 211417. 


= ! ` "i nf 131 14 8[ 10 
Ò Ò Ó Ò б © THE ADDRESS INPUTS 
D— C. РОШ СЕ | МЕ MUST REMAIN STABLE 


INPuUT/ouTPUT — Gs) DURING R/W. OPERATIONS, 
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ND 


1024 x 4-BIT RAM (continueo) 
211 HL /4045 1024-NIBBLE 


MANUAL томе: 1, SET switches АТ РАТА LOADING CIRCUIT 
TO DESIRED ADDRESS, 2. PRESS 56. , 

i (NiBBLE- H-BIT WORD OR Vz В-ВТ woRD) 
SI- CLEAR 


uSE ThS  CiRCOIT То MANUALLY 
STORE ОР то 1024 4-ВТ WORDS 
~ А 21190. AFTER THE РАТА 
IS | LOADED, ІТ CAN THEN BE READ 
BACK Ат THE «(ОСК  SPEBD. THE 
РАТА OUTPUTS ARE PINS 1-14 WHEN 
БАТА INPUT SWITCHES АВЕ АГ NEUTRAL. 


WRIT&: | SwiITCH 52 TO THE 
ÉouNCELESS PUSHBUTTON., 

г. SWITCH S4 АМО 55 TO L. 

3i GLÓSE. 33. 

Ч. ІмР?ОТ DATA. 

5. PRESS Вормсвсез5 PUSHBUTTON, 
б. REPEAT. STEPS 1-5. 


m 


READ: |. OPEN 53. 

2. SWITH SS тон. 

3. CLOSE , THEN OPEN, 5). 
Ч. SELECT  CLOCKED ОК 


ЕВА 11-8583 TT 
BEST ТО OuTPUT РАТА 
THROUGH 7445367 ЊЕХ 
о BUFFER. 
БАЗЗ ЕЕЕ 54 — CHIP 
HHHH ET 


m m G c 


Poon 


: 


| 


ren = 
EVA TT | 
SPDT жа tmm 
106$ лы -PUSHBUTTON 
TOGGLE і 4 | | | 

р i 

ә. О 5 í 

=== БАТА INPUT slt 55- WRITE 

= + 53- WRITE {SPDT WITA |NEUTRAL CENTER) ENASLE 
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DUAL D FLIP-FLOP 
4013 


VERY VERSATILE PAIR OF DpD-TYPE 
FLIP-FLOPS. GROUND UNUSED INPUTS. 


|- ОҒ-Ч SEQUENCER 


CLOCK 1 


> D 

DIVIDE-BY-2 
Фе 

к Мор 
\ 14 

в IN o3|cLock Q |5. IN 

V 2 
OUTPUTS GO H > А 


IN SEQUENCE. ,2,3,4: ЧОО! 


ALL OTHERS . - 
STAY С. 


COUNTS 
LULL> HLLL 
AND 
RECYCLES. 5 


CLOCK o 


SERIAL 
DATA 
IN SERIAL. 
DATA 
оџт 
CLOCK о 


DUAL ІК FLIP FLOP Уә(3-15у) _ CLOCK 1 
ад R кї л а 
4027 | ој 4) 


USE FOR  DWIDERS, COUNTERS Амр 
REGISTERS. 5 (SET) Амр R (RESET) 
INPUTS MUST ВЕ Low FOR CLOCKING 
TO OCCUR. MAKING $ ов В HIGH 
SETS OR RESETS FLIP-FLOP INDEPENDENT 
OF CLOCK. IMPORTANT: ALL INPUTS MUST 
Go ЅОМЕМЈНҢЕРЕІ 

22. к2 272 52. 


DIVIDE-BY-2 | TELT 
COUNTER DIVIDE-BY-5 COUNTER 


Vop 


DIVIDE-BY-3 COUNTER DIVI DE-BY-4 COUNTER 


H-BIT SERIAL SHIFT REGISTER 
Vop А B Vop р 


SERIAL 
OUT 


eM 


QUAD LATCH Von Да 57) ps Gs оз 07 62 
4042 | AT 


FOUR BISTABLE LATCHES. 
CAN BE USED AS A 

4-BIT DATA REGISTER. 
ALL FOUR LATCHES ARE 
CLOCKED SIMULTANEOUSLY. 
POLARITY РІМ PROVIDES 
CLOCKING FLEXIBILITY, 


4-BIT DATA LATCH 


CLOCK ji | 


DATA Bus Ую POLARITY _ TY 


D 
o иа LATCH 
DATA DATA ОМ BUS APPEARS 
OUT АТ OUTPUTS. РАТА | 


IS LATCHED (SAVED) 
WHEN  CLOCK SWITCHES. 


o CLOCK 


look | 
юк | 

| TYPICAL VALUES: Ыіз R3 = 22K 

Js R2 = 33K 
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DUAL ОМЕ- SHOT Мрр(+3то ву) 


2 4528 T7 RST “ІМ —AN оут OUT 
! q 
UNUSED SECTION; ЮСТ AND 
TWO FULLY INDEPENDENT +1№ = Vs, AND -IN= Мр. 


MONOSTAGLE MULTIYVIBRATORS. 
ботн CAN BE RETRIGGERED. 
TRIGGER САМ ВЕ RISING 

OR FALLING EDGE OF PULSE. 
ТІ AND T2 АВЕ | TIMING INPUTS. 
RST 16 RESET AND ім ARE 
TRIGGER INPUTS. 


POSITIVE ONE-SHOT PULSE DELAYER 
сі RI ү ez 22 Уор 
| “О! мок .0} — ook 1 


К! CONTROLS DELAY TIME. 
RZ CONTROLS DELAYED PULSE WIDTH. 


_ STEPPED ТОМЕ GENERATOR 
- 4 +9 


TO CONTROL ADJUST RI TO CREATE 
WITH LIGHT, UNIQUE STEPPED  TONE, 
use 845 R2 CONTROLS FREQUENCY. 
PHOTOCELL ок ТО EXPERIMENT 
FOR RL WITH Сі AND C2. 


R3 CONTROLS GAIN. 


із Va чо! 
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DECADE COUNTER/DIVI DER um RESET cLock ENABLE 
4017 


SEQUENTIALLY MAKES 1-0F -10 OUTPUTS 
HIGH (OTHERS STAY Low) ІМ RESPONSE 

ТО Сгоск PULSES. MANY APPLICATIONS. 
COUNT TAKES PLACE WHEN PINS 13 AND 15 
ARE LOW. 


RANDOM NUMBER GENERATOR 


Ке N w “| “| К 

"АЗИИ ГОРА ДМ, МЫЙМ, ALAA 
Б о] 7| 9 

319|9:451/5-*4!5 211 9 


4017 


IK 


те UM MK S " 


o 
o 
— I 


S]: A= RESET 
Ë= RUN 


EX] 
o 


o 
o 


Ок TO ADD 
MORE 40175 


© 
о 


prom —— _ 


DECADE COUNTER /DIVIDER > (CONTINUED) 


4017 
BCD KEYBOARD ENCODER 
T5 +5 
i 4017 isl RESET 
“у RUN 
L $4 2] м М: пој HI 51 Ш 9 


SO S! 52 S3 54 SS SÇ S? SB 59 


оок Olaf Di 
= T m 
е 
C 
8 
те! = 4049 162 = чоп 2 В 
TOGGLE 510, THEN PRESS 50-54. 3, З РА 


FREQUENCY DIVIDER 


IN/v 


Я <2 S3 54 55 Se 57 58 59 so 
Il = 400 


CLOSE Si-Sio ТО РМОЕ 
ЕРЕДОЕМСУ BY FROM Ере; ШӘ: 


53 


3-DIGIT BCD COUNTER Voo (*3-18 v) CLOCK 


3 OF MR DIS LE A 
МС1 4553 
COMPLETE 3-01617Т COUNTER. USE FOR 
DO-IT-YOLRSELF EVENT AND FREQUENCY SEE RADIO ЗНАСК 
COUNTERS. BEGINNERS: GET SOME DATA Воок FOR 


PRACTICAL CIRCUIT EXPERIENCE BEFORE MORE INFORMATION... 
DSING THIS CHIP. РІМ EXPLANATIONS: 
05 (DIGIT SELECT)I,2, 5 — SEQUENTI ALLY 
STROBES READOUTS. LE— LATCH ENABLE 
(WHEN H). DIS— INHIBITS INPUT WHEN H. 052 05) 
CLOCK—INPUT. MR— MASTER RESET (WHEN В). / .oolAF 

OF —Oov&RFLOW. А,Б, С, р — BCD OUTPUTS. (FOR DIGIT SELECT OSCILLATOR) 


NE G. - 


3j-DIGIT EVENT COUNTER 


LATCH (LE) o 


RESET (MR) q қ т" 


соммом 


ЕМЕМТ5 
(сгоск) 


(WHEN H) NEED 
OVERFLOW ШЕ 
CI H|wARNING? |! 7| RIZ R7: 


PIN 14 Goes |° | 8] ik iF 


COMMON ANODE LED 


Ок То USE LIQUID CRYSTAL DISPLAY > SELECT КІ-Е7 SO DISPLAYS. USE MULTI- 
OR COMMON CATHODE LED JDISPLAN. LED CURRENT DOES 01617 DISPLAY OR WIRE 
SEE 14543 FOR DETAILS. МОТ EXCEED 1ОтА. TOGETHER MATCHING 


CATHODES OF 5 DISPLAYS 
5-DIGIT FREQUENCY COUNTER 


шық | LATCH: STORES 
TOTAL COUNT IN 


TIMEBASE 
(о.19%| Hz) 


RESET: CLEARS COUNT 
TO оооооо PRIOR 
TO NEW COUNT CYCLE, 


COUNT: COUNT INPUT 


FREQUENCY SEE NEXT PAGE 6-БІСІТ COUNTER 
1 IN PUT FOR MORE INFO... (FACING PAGE) 


34 | x 


3-DIGIT BCD COUNTER (continuen) 
MC14553 


6-DIGIT COUNTER 


OVERFLOW O 

R) 

0 

Уго 

^ 

Г ADDITIONAL 

ДЕ STAGES 

6 

LAYS 
THIS CIRCUIT SHOWS How TO CASCADE 
Two 3-DIGIT COUNTERS. MAXIMUM COUNT Q3 
Is 999,999. DISPLAYS ARE COMMON 
CATHODE. (common ANODE CONFIGURATION 
SHOwN ом PREVIOUS PAGE) . NOTE THAT 
PIN G OF 14543 (OR 4543) GOES то GND 9-93= RS2023 
INSTEAD OF Мор WHEN : COMMON CATHODE 1 
DISPLAY 15 USED. + 

т \МРУТ BUFFER 

ЈЕ FREQUENCN COUNTER: 
USE INPUT AND CONTROL CIRCUIT ON 

т Реемџош5 PAGE. INPUT FREQUENCY SHOULD 


Nor EXCEED Мор. NON- SQUARE WAVE 
INPUTS MAY REQUIRE INPUT TAILORING. 
USE CcCoMPAQATOR TO SHARPEN  SLOW RISING 


BCb-TO-7- SEGMENT 
LATCH/DECODER/DRIVER 
4511 


CONVERTS Бер DATA INTO 
FORMAT SUITABLE FOR PRODUCING 
DECIMAL DIGITS ON  7-SEGMENT 
LED DISPLAY. INCLUDES BUILT-IN 
H-BIT LATCH TO STORE РАТА TO ВЕ 
DISPLAYED. (WHEN PIN 5 15 HIGH). 

WHEN LATCH 15 МОТ usED (PINS Low), 
THE -SEGMENT ОутРит5 FOLLOW THE 
BCD INPUTS. MAKE PIN Ч Low то 
EXTINGUISH THE DISPLAY AND HIGH FOR 
NORMAL OPERATION. MAKE PIN 2 Low 
TO TEST THE DISPLAY AND HIGH FOR 


D A 


LAMP TEST 


NORMAL OPERATION. 
8 
DISPLAY FLASHER š 
DISPLAY | FLASHES E | DISPLAY 
ONCE PER SECOND 
WHEN E 15 HIGH. H | FLASHES 
ОРЕ 
DECIMAL COUNTING UNIT (DCU) 
Ур» Уы 
IMPORTANT: ALL 
Е INPUTS MUST GO 
Ца pa le RI SOME WHAERE.! 
COUNT IN oL] У. 451 ИЗ a. 
4518 ра j 
ENABLE cZ p |° ер 12. b 
БЕГІНЕ өз 
RESET 7/7 с 2 с Ш с 
ШАСИ в: 
B [Ч в C d 
OPERATION: : a R5 
EET A 7 |А 4 Е 
то COUNT, RG 
ENABLE 15 BLANK о— IS f 
HIGH AND R7 
RESET 15 Low. SAVE о-2 19 9 
BLANK SHOULD i 
BE HIGH (сом Мор 8 RI-R1-7220 fl 
TURNS oFF 2 4 COMM ом 
DISPLAY). ЗАМЕ Е T Мор = +5--9 v САТНОРЕ 
SHOULD ВЕ LOw. Е LED DISPLAY 
3 


MAKE SAVE HIGH 7 
TO STORE. INTERIM COUNT 
WITHOUT AFFECTING COUNTER, 
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То NEXT ОСИ 


LATCH ENABLE 
BLANKING INPUT 


— — і жа, 


60-Hz TIMEBASE 
ММ5369 (276-1769) 


PROVIDES PRECISE GO Hz SQUARE WAVE 


WHEN USED WITH 3.579545 MHz 


CoLoR ТУ CRYSTAL. USE FOR MoSr 
Do-IT-YOURSELF TIMERS, CLOCKS, CONTROLLERS, 
INSTALL IN SMALL 
CABINET FOR WORKBENCH PRECISION CLOCK. 


FUNCTIÓN GENERATORS. 


bO-Hz TIMEBASE 


Voo 


GO Hz OUT 


„ CRYSTAL 
FREQUENCY OUT 
(3.579545 MHz) 


Ri— use TWO (ОМ 
= ІМ SERIES. 


MOTOROLA SPECIFIES THAT СІ = Ор 

AND C27 2.56 pF, OK TO USE SIX 
4.7 pF CAPACITORS IN PARALLEL ОҚ 
Ч7рЕ CAPACITOR FOR СІ. TRY TUNABLE 
CAPACITOR (e.g. 5 -5ОрЕ) FOR C2. TO 
ТОМЕ, CONNECT. FREQUENCY METER 

TO PIN 7. TUNE C? UNTIL FREQUENCY 
IS 3,579 5ч5 Hz. ACCURACY FAIRLY. 
боор ÉVEN IF YOU DON'T TUNE C1. 


DIGITAL STOPWATCH 


-_ Вер 
OUTPUTS 


1 5-р. 


СОММЕСТ то 
LED OR LC 


И„Е3-1Ву XTAL 
ро | Ва тке 


XTAL: CRYSTAL 


NC: NO CON- 
NECT/ON 


GO Hz lO Hz OUT 
IN 

ES THIS 18 А 

2 те DIVIDER. 


І-Н- TIMEBASE 
Voo 


! THIS 1$ А 
+ +10 DIVIDER. 


A OPERATION: J TOGGLE 51 FROM 
CLEAR TO READY. 
2. SWITCH. 52 FROM 
SToP To START, 
3, SwiTCH S2 FROM 


Va. ОЕСОРЕК / ЈА START TO STOP. 
4518 DRIVER (e.g 4518 8 и. 
HIGH DIGIT 451 ок 45Ч40.| LOW DIGIT DD 


о CLOCK IN 
| Hz = Оо -99 SEC 
IlOHz7*0.0-93.4 SEC 


OK TO ADD MORE 
STAGES. 
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NOISE GENERATOR 
$2688 / MM5837N 


PRODUCES BROADBAND ` WHITE 
NOISE FOR AUDIO AND 
OTHER X APPLICATION 5. THE 
NOISE QUALITY 16 VERY 
UNIFORM. үт 15 PRODUCED 
BN A 17587 SHIFT REGISTER 
МСА 1$ CLOCKED 8Y АМ 
INTERNAL OSCILLATOR. 


WHITE NOISE SOURCE 


+4-15у 


NOISE ОБТ 


СОММЕСТ OUTPUT та AUDIO 
AMPLIFIER TO HEAR NOISE . 
USE 7915 VOLTAGE REGULATOR 
TO OBTAIN +15 VOLTS. 


COIN TOSSER 


PRESS ©; BOTH LEDs GLOW. RELEASE 
$ AND ONLY ONE GLOwS, GROUND 
INPUTS ОЕ UNUSED HALF OF 4027 


(Pies 9,10, n 12 AnD I2), *(ok то VSE 


-Q-vorr BATTERY АБ POWER SUPPLY.) 
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Vss = Оу 


Мор =ЧУ tiy 


Уве =-?Л\/ = 2у 
(ОРПОМАЦ) 


Voo Ves OVT. Vss 


PINK NOISE SOURCE 


414-15 


R 
ак-лек 


PINK NOISE 


CHANGE R AND C TO 
ATER — NOISE SPECTRUM. 


ALSO, TRY LOWER SUPPLY. 


VobrRGES то CHANGE SPECTRUM, 


SNARE /BRUSH NOISE 


PRESS 51 
INCREASE С2 Амр 


FREQUENCY. 


ТО OPERATE, 


Съ TO LOWER OUTPUT. 


БЕ 


дит 


TTL/LS 


INTRODUCTION 


TTL IS THE BEST ESTABLISAED AND 
MOST DIVERSIFIED IC FAMILY. (> 
/S FUNCTIONALCY IDENTICAL ТО 774 
BUT /5 SL/GHTLY FASTER AND USES 
809€ LESS PowER. TT4/LS CHIPS 
REQUIRE А REGULATED 97.75—5.25 
VOLT POWER SUPRY. HERE'S А 
SIMPLE BATTERY SUPPLY : 


+ Vee 
| ЕГ IN 466I 
6-VoLTS 22. EX AT 


жа Ж Юд Е JAF 
GND 


THE DIODE DROPS THE BATTERY VOLTAGE 
To Я SAFE LEVEL. Вотн CAPACITORS 
SHOULD BE /MSTHLLED ON THE ТТА 45 
CIRCUIT BOARD. CIRCUITS WITH LOTS 
ок TTL/LS CHIPS CAN USE LOTS OF 
CURRENT. USE A COMMERCIAL 5 
VOLT LINE POWERED SUPPLY TO SAVE 
BATTERIES. OR MAKE YOUR OWN. 
(ЗЕЕ THE 7805 ом PAGE 94.) 


OPERATING REQUIREMENTS 


4. Vee MuST NOT EXCEED 5.25 VvoLTS. 


2. /МРИТ SIGNALS MUST NEVER EXCEED 
Vec AND SHouLO Мот FALL BELOW GND. 


3. UNCONNECTED TTL/LS INPUTS 
USUALLY ASSUME THE H STATE... 
BUT DON?T COUNT ON 4T! є АМ 
INPUT 1$ SupPoSED TO ВЕ FIXED AT 
H, CONNECT IT TO Wee. 


Ч, IF ам INPUT 15 SUPPOSED TO ВЕ 
FIXED AT L, CONNECT IT TO GND. 


5. CONNECT UNUSED Амр / NAND / ок 
INPUTS TO 7 USED INPUT OF THE 
SAME CHIP. 


6. FORCE OUTPUTS OF UNUSED GATES А 
TO SAVE CURRENT (NAND— ONE INPUT 
Ну NOR— ALL INPUTS 4). 


| Ad ) d 


INTEGRATED CIRCUITS 


7 USE AT LEAST ONE DECOUPLIM G 
CAPACITOR (O-0! — 0./ АҒ) FOR EVERY 
5-/0 GATE PACKAGES, ONE FOR EVERY 
2-5 COUNTERS AND REGISTERS AND 
ONE FOR EACH ONE~SHOT DECOUPLING 
CAPACITORS NEUTRAL/ZE THE HEFTY 
POWER SuPPLY SPIKES THAT OCCUR WHEN 
А тт4/45 OUTPUT CHANGES STATES. 
ТАЕУ  MusT HAVE SHORT LEADS ANO ВЕ 
CONNECTED Едом К. TO GAD AS WEAR 
THE Т14/45 Zcs #5 POSS/BLE. 


8. AVOID LONG WIRES WITHIN CIRCUITS 
9. (Е THE POWER ЗИРРЁУ 15 МОТ ON THE 
CIRCUIT BOARD, CONNECT A /-омЕ 


CAPACITOR ACROSS THE POWER LEADS 
WHERE THEY ARRIVE AT THE BOARD. 


INTERFACING TTLZLS 


1 | TTL OUTPUT WILL Ойу UP TO 
IO тт, OR 20 <S INPUTS. 


2. 7 ZS OUTPUT шие DRIVE UP TO 
5 TT ов 70 45 INPUTS. 


5. тт4/4в LED 
Мес 


DRIVERS : 


-- 


GLOWS WHEN L GLOWS WHEN H ` 


TTL/LS TROUBLESHOOTING 
l. DO ALL INPUTS GO SOMEWHERE ? 


2. ARE ALL IC PINS INSERTED INTO 
THE BOARD OR SOCKET ? 


3. DOES Тав CIRCUIT OBEY Ath ТТЕ 
OPERATING REQUIREMENTS? 


Ч. HAVE You FORGOTTEN A CONNECTION? 


5. HAVE You USED ENOUGH DECOUPLING 
CAPACITORS 2 ARE THEIR LEADS SHORT? 


6-15 Vec Ат EACH CHIP WITHIN RANGE? 
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QUAD NAND GATE 
7400 /741500 


THE BASIC BUILDING BLOCK CHIP 
FOR THE ENTIRE TTL FAMILY. VERY 
EASY TO  OSE. HUNDREDS ОЕ APPLICATIONS. 


CONTROL GATE 


CAES OUT 


2 
& (coNTROL) 


INVERTER 


Nec 


ge K 
A zaha з oùt L 
H 


AND GATE 


Мес 
АЈ 14 ч 
цены 
ы 


ОР. САТЕ 


БЕ 


EXCLLJSIVE-NOR GATE 
женіс» 29865 


NOTE: Pi» NUMBERS САМ ВЕ 
REARRANGED IF DESIRED. 


40 


7400/7ч1500 


HALF ADDER 


CHANGE WHEN Е 15 Low. 


UT 

H 

L 

L 

L 

UT, 

H 

WHEN ENABLE (E) INPUT 1$ HIGH, 
| Q оџтрот FOLLOWS D INPUT., NO 


LED DUAL FLASHER 


FLASH RATĘ. 15 
2 Hz WHEN CI 
AND C2 ARE Ч7ДЕ 


түтүн 


QUAD NAND GATE (cosTINUED) 


4 RS LATCH 


NOT ALLOWEO 
H L 


[А H 
NO CHANGE 


FUNCTION $ AS RS LATcH 
WHEN ENABLE (Е) INPUT 15 
HIGH. IGNORES RS INPUTS 
WHEN E 15 сом. 


SWITCH DEBOUNCER 


OUT 


TOGGLE 51 
TO OPERATE. 


PROVIDES NOISE FREE OUTPUT FROM 
STANDARDO SPDT TOGGLE SWITCH. 


= | 


QUAD МАМО GATE (сомтімико) 


7800 /7Ч1$00 


8-ІМРИТ NAND САТЕ 


D 


Мас. 


14 


=: 50 
© 


вср DECODER 


АВС ріоот 
HMLLHI L 
хххх| H 
USE THIS 


МЕТНОО То 
DECODE ANY 


JUST ADD OR 
REMOVE  INPUT 
INVERTERS, 


161,2. = 
7400/74.500 


Усе 


i 14 4 
3 270 


LED GLowS 
WHEN ALL 


~) ^ INPUT SWITCHES 
5] ч jo ARE CLOSED. 


É IC 1,2 = 7404 
IC 5,4 = 7400/ 
744500 


H-BIT NIBBLE. 


"=== 


— — - 


” 


00 


Е5 


QUAD AND GATE Vec(45 v) 
7408 /74.508 


ONE оғ THE BASIC Ври мб BLOCK 
CHIPS. NOT AS VERSATILE, HOWEVER, 
AS ТАЁ  7'00/24L,$00 QuaAD МАМЫ 
GATE. 


AND GATE BUFFER 


ше 
m реа "ET DIGITAL TRANSMISSION GATE 
USE FOR INTERFACING митнечт гә 
(ВАМ GIN б. Logic STATES. ENABLE a 


NAND GATE 
| E*ENABLE 
+. 
Аны. 
omm HH 
AND-OR-INVERT GATE 
NOR GATE Ку 


45 


QUAD ОК GATE 
74LS32 


FOUR 2.-INPUT OR GATES. 
NOT AS VERSATILE AS 7402/ 
24.502. QUAD NOR САТЕ, 
BUT VERY USEFUL ІМ SIMPLE 
РАТА SELECTORS. 


AND-OR CIRCUIT NOR GATE 


Мес ү 


- сс 
| 4 | 
А 2 1 p> > QUT 
B — 


= ° Чь7чоч 


NAND GATE 


OUTPUT. GOES HIGH WHEN BOTH 
INPUTS ОР EITHER OR Вотн AND 
GATES АВЕ HIGH, OTRERWISÉ 
TAE  QurPUT 15 Low. tHI3 BASIQ 
СІҢСШТ 45 О$ЕР TO MAKE 
DATA SELECTORS ... AS SHAOWN 


BELOW 3 


DATA 1М Nec 


А 
SELECTS 1-ОҒ-2 INPUTS 
> OUT AND TRANSMITS ITS 
LOGIC STATE TO THE 
B OUTPUT. 


очт 


ADDRESS РАТА IN 


NOTE: FOR 3-1МРуТ DATA SELECTOR, 


A USE 74,522 NOR GATE FOLLOWED 
| PY INVERTER Амо  PRECEEDED ВЧ 
ADDRESS (DATA SELECT) 741510 3-INPUT АМО GATES. 


чу 


QUAD МОК САТЕ 
7402 /7ч1502 


JUST AS VERSATILE AS THE 
7ч00/741500 QUAD NAND САТЕ... 
Bur NOT USED А6 OFTEN. 

ADD INVERTER (7404/ 741$ 04) 
TO BOTH INPUTS OF А NOR 
GATE AND Ам Амр САТЕ 15 
FORMED. 


EXCLUSIVE-OR GATE 


THIS сшсшт 15 EQUIVALENT 
то A BINARY  НА(Е- ADDER. 


| со 
H 
H 
B 
L 


RS LATCH 


LL МО CHANGE 
ың м ¿L 
на. L. H 

NOT ALLOWED 


Vec(*5v) 


TRIS CIRCUIT. 15 А MONOSTABLE 
MULTIVIBRATOR OR PULSE STRETCHER. 
AN INPUT PULSE TRIGGERS АМ 
OUTPUT PULSE WITH А DURATION 
DETERMINED әу В AND C. OUTPUT. 
PULSE wiDTH 15 APPROXIMATELY OBRC. 


AND GATE 


45 


НЕХ INVERTER Усе (+ 5У) 
7*404 /74LSO4 


VERY IMPORTANT IN ALMOST 
АЦ. LOGIC CIRCUITS. CHANGES 
AN INPUT TO ITS COMPLEMENT 
(i.e. Н-=< And LH). 


BOUNCEFREE SWITCH 


= сот AUDIO OSCILLATOR 


Vec 


OUTPUT FOLLOWS 
SWITCH |. POSITION. OUTPUT ТОМЕ 
(5 Ч KHz. 


Ц1.= 7404 /74,504 


L2* Ys 7404 [24.504 


ALLOWS ONE 
SIGNAL. то 
OUT(sIN) CONTROL 2 OR 
MORE INPUTS. ел 


THIS  CiRCUIT STEERS THE 
INPUT Бит TO THE OUTPUT 
SELECTED Bx THE | ADDRESS. 


THIS TECHMIQUE САМ BE 
USED TO МАКЕ MULTIPLE 
OUTPUT  DEMULTIPLEXERS. 


CADORESS) 
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НЕХ 3-STATE BUS DRIVER Ve oSv) 
7415357 d DE 


EACH САТЕ FUNCTIONS AS А 
NON-INVERTING BUFFER WHEN 
ITS ENABLE }юРот (б! OR G2) 

IS Low. OTHERWISE EACH GATE'S 
QurPUT ENTERS ТАЕ HIGH 
IMPEDANCE (HI-Z) STATE. 


HERE'S THE 
TRUTH TABLE: 


H 


DATA Мес 


$ (SELECT): ім 

НЕА 
s LEA D TWO - МАУ 

(BIDIRECTIONAL) 
= Уо7чоч 
с 
І-ОҒ-2 DATA SELECTOR 
Мес 

INPUT SELECTS B 
WORDS 1-0ғ-2 


2-BIT WORDS. 


B, A DATA 
осот. 
WRITE D 
A 
C 
g 
B 
OUTPUT 
WORD 
А А 
SELECT: 
е ру О READ 
SELECT H = B'A ОСВА = 
= „= ВА 


BCD-TO-7 SEGMENT Ык T EEE 
DECODER / DRIVER | КРЕГИГИГИГЕГИЕ NC 


7447 / 7Ч1.5Ч7 


CONVERTS BCD БАТА INTO 
FORMAT SUITA&LE FOR PRODUCING 
DECIMAL DIGITS Ом | COMMON 

ANODE LED 7-SÉGMENT DISPLAY. 
WHEN LAMP TEST INPUT IS LOW, ALL 


OuTPUTS ARE LOW (ON WHEN Вг /RBO 

(BLANKING INPUT) 15 Low, АЦ. RBI 

OurPUTS | ARE HIGH (OFF). | WHEN - BI / Вёо 

DCBA INPUT 15 LLLL (DECIMAL о) LAMP TEST 

And RB! (КІРМЕ BLANKING INPUT) 15 

LOW ALL |OvTPvuTS ARE HIGH OFF). 

THiS Рейміте — DNWANTED LEADING pi DISPLAY FLASHER 
IN A Row ОЕ DIGITS TO ВЕ 

BLANKED. . Vec 


THIS SIMPLE 
CIRCUIT | WILL 
ELASH DISPLAY 
тиісе PER SECOND. 


MANUALLY SWITCHED DISPLAY 


То PIN Ч, 
TO DISPLAY 1447 /2915917. 
(ЗЕЕ  &eLow) |= /ҙ 7404 


01,62 47АЕ 


>> 0 


Ri 
ІМ 
R2 
IK 
сами COMMON 
ANODE LED 
Я DISPLAY 
CLOSE 91 TO START TIMING CYCLE. CALIBRATE 555 FOR | PULSE (сошмт) PER 
SECOND ОЁ | COUNT PER MINUTE 8N AOSUSTING RI. 
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BCD-TO-7- SEGMENT Ме (+55), , 3 
DECODER /DRIVER 
7448 


CoNvERTS всо РАТА INTO 
FORMAT SUITABLE FOR PRODUCING 
DECIMAL DIGITS ON COMMON 
CATHODE LED  7*SEÉGMENT DISPLAY. 


RBI , 
Бі / Ево, 
TO PIN 4 LAMP TEST 
2448 


Ж-ев 7447 FOR. 
EXPLANATION S. 


4.2 


ж 


0-44 TWO DIGIT COUNTER 


Lowgsr ORDER 21$ PLAY HIGHEST ORDER DISPLAY 


у , SS TSS T. 214 а b с а e f 4 Мес 


ERES EE 
! CATHODE 

k > 
12. 15 13 14 DISPLAY 


А в С D 
7 2 5 
А B c D 


8 


ча 


S-LINE ТО 8-LINE DECODER Хе 65у) 
7415138 


EACH 53-ВІТ ADDRESS DRIVES 
ONE OUTPUT LOW, ALL 
OTHERS STAY HIGH, THIS 
CHIP HAS THREE ENABLE 
INPUTS. WHEN E? 15 HIGH, 
BALL OUTPUTS ARE HIGH. WHEN 
El 15 Low, ALL OUTPUTS 


ARE HIGH. TO ENABLE CHIP, A В С ЕА. ВЕ 7 + 
MAKE El HIGH АМО E2 LOW. за 
( NOTE: Е2= E2A + Е28.) INPUTS 


I-TO- 8 DEMULTIPLEXER 


DATA OUT 


INPUT DATA (Hh 
OR L) 15 PASSED 
TO SELECTED 
OUTPUT. 


ADDRESS ум — 


2-ТО-8 STEP SEQUENCER 


OUTPUTS 


TO DESIRED 
SEQUENCE 
(6.9. соммесл 
TO OUTPUT 4 
AND CIRCUIT 
WILL | CYCLE 
FROM Ото 3) 
Мес 


RI 
IM / 4 
2 “№ 7404 
IK 
USE ТО FLA: 
LEDs, CONTR 
RELAYS, ETC 
.0! To 100 uF  — RI CONTROLS CYCLE RATE. 
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ASSED. 


Ч-ЫМЕ TO Ib-LINE ves, 


DECODER 
74154 


EACH ч-ВТ ADDRESS 


DRIVES 


ALL | OTHERS STAY 
ENABLE INPUTS (El AND E2) 


MUST ВЕ Low. ІР ONE OR 
BOTA АВЕ HIGH, ALL 
OUTPUTS GO Low, 


|-ТО-16 DEMULTIPLEXER 


DATA OUT 


SELECTED 
15 Low WHEN 
DATA 1М 


IS LOW. 


ONE ООТРИТ LOW. 
HIGH. 


OUTPUT 


IF DATA |М 15 


HIGH, SELECTED 
OUTPUT 15 HIGH. 


INCREASE RI 


TO осом 


ADDRESS ІМ 
(secEcTS 1-0Е-16 
ОЏТРИТ 5) 


FLASA RATE- 


с ВЕ? Е! 15! ІН 13 


ВАСК АМО ЕОКТН 
FLASHER 


THESE 
LEDS 

FLASH 

BACK АМР 
‚ FORTH. 
VISUALCY 
APPEALING. 
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ЭПА. ONE-SHOT DN ТЕП 


IQ 20 2086 А В 


THLSI23 


TWO FULLY INDEPENDENT 
MONOSTABLE _ MULTIVIGRATORS. 
Ботн АВЕ RETRI GGERABLE. 
Pius DESIGNATED R AND В/с 
ARE FOR EXTERNAL TIMING 
RESISTOR | AND CAPACITOR. 
SEE RADIO SHACK DATA BOOK FOR 


INFORMATION ABOUT R AND C. им им тая IQ то С Rc = 
А B 
BASIC ONE-SHOT MISSING PULSE DETECTOR 


Q ООТРОТ STAYS 
HIGH SO LONG AS 
INCOMING PULSES 
ARRIVE BEFORE ONE- 
SHOT TIMING PERIOD 
RUNS OUT. 


TWO WAYS TO 
TRIGGER: 


I. KEEP INPUTS 
А ANO В LÓwj 
THEN МАКЕ В 
HIGH. 

2. KEEP INPUTS 74,523 Абтозт В AND С 
А AND 8 HIGH; то GIVE TIMING 

ТНЕМ МАКЕ А PERIOD ABOUT Уз 


Low, LONGER THAN THE 
INTERVAL BETWEEN 
TO CLEAR: INCOMING PULSES. 


ОРЕКАТ!ОМ} 


MAKE РІМ 32 LOW, 
1815 ALSO 1м- 
BIBITS TRIGGERING. 


TONE STEPPER 
Усс Мес 


THIS CIRCUIT STEPS 
ACROSS A RANGE 
OF TONES WHEN RL 
AND/OR R3 ARE 
AD3osTED. VERY 
UNUSUAL SOUND 
EFFECTS. 


CHANGE CI AND C2 
FOR OTHER ТОМЕ 
RANGES. ALSO, TRY 
PHOTORESISTORS FOR 
RI AND R3. 


DUAL D FLIP-FLOP 


1474 /7Ч1.67Ч 

Two D (РАТА) FLIP-FLOPS ІМ A 
SINGLE PACKAGE, РАТА Ат О 
INPUT 15 | STORED AND MADE 
AVAILABLE Ат а OUTPUT WHEN 
CLock Putse (Ф) GOES HIGH. 


HERE'S THE TRUTH TABLE: 


PRESET CLEAR CLOCK 


rrrrzio 
rr rro 


D 
X 
X 
H 
L. 


rrrr 
rrrzr 
cxx 


2-BIT STORAGE REGISTER 


DATA OUT 


М. 
217414740529 


D —<— DATA IN >D CLR $ PRESET 


WAVE SHAPER 


Фф 15 CLOCK INPUT. 


^ 15 RISING EDGE OF CLOCK 
PULSE. 


PHASE DETECTOR 


Мес 


THE LED GLOWwS WHEN INPUT 
FREQUENCIES Е! AND F2 ARE 
UNEQUAL OR QuT ое PHASE, 


FI AND F2 SHOUCD ВЕ 
SQUARE WAVES. 


DIVIDE-BY-TWO COUNTER 


5.3 


DUAL J-K FLIP-FLOP 
7473 


Two JK FLIP-FLOPS IN А 
SINGLE PACKAGE. NOTE ТНЕ 
CLEAR INPUTS. THESE  FLIP- 
FLOPS WiLL TOGGLE (Зилтсн 
OUTPUT, STATES) | IN RESPONSE 
TO INCOMNG CLOCK PULSES 
WHEN BOTH 5 ANK 7 INPUTS 


ARE МОН, HERE'S TAE TRUTH 


TABLE: 
CLEAR CLOCK I к Q 
L x xj |x L. 
H JL H L H 
H JIL L H L 
H JL H H TOG 


DIVIDE-BY-TWO 


DIVIDE-BY-THREE 


aum 
|y ют 
"t K 7473 Ha К 7473 
5 б 
Ф Ф 
и 


з в а сток о а 


Мес (rS v) 


ф 15 CLOCK INPUT. 


BINARY COUNTERS 


THE ТАЕЕ CIRCUITS ом THIS РА 
ARE BINARY COUNTERS THAT со 
ЫР то THE | MAXIMUM COUNT 
Амр AUTOMATICALLY RECYCLE. 

CONNECt А DECODER то OUuTPi 
o£ DIVIDE -8Y- THREE AND Омо 
BY- FOUR  COoUMTERS TO | OGTAIN 
OnE - OF- THREE Амр ONE -—OF-F 
OPERATION. THIS TRUTH TABLE 
SUMMARIZES  ОРЕВАМО OF THE: 
COUNTERS: 


МУІБЕ-ВҮ: TWO | THREE FOUR 
OUTPUTS: B 


UNT 


Е- 


DUAL J-K FLIP-FLOP 
7476 


Two JK FLIP-FLOPS ІМ A 
SINGLE PACKAGE. SIMILAR 

ТО 7473/74L573 BUT HAS 
BOTH PRESET Амр CLEAR 
INPUTS. FLIP-FLOPS WILL 
TOGGLE (<млтсн OUTPUT 
STATES) | IN RESPONSE ТО 
INCOMING CLOCK PULSES WHEN 
BOTH J AND К INPUTS АВЕ 
HIGH. HERE'S THE TRUTH TABLE: 


L L т K G 16 
L. R x X X B IL 
H L X X ШН 
H H Л. H' L H L 
H R JL L H ù H 
H H T. H H ITOGGLE 


e| 71 8! 
Ф РЕ CLR 7 d PRE CLR 
Мес (+5\) 


= PRESET 
CLR = CLEAR 
= CLOCK (ов сєк) 


TOGGLE = FLIP-FLOP SWITCHES 
OUTPUT STATES IN 
RESPONSE То CLOCK 
PULSES. 


H-BIT SERIAL SHIFT REGISTER 


PARALLEL OUT (ABCD) 
B Vee а Vee D 


Vec A Vee 


DCBA BINARY | OUT > А (2°) 


SERIAL 


B (z') c (2*) 0.6229 


——— 


QUAD LATCH 
7475 / 741575 


IQ за 29 Е, GND за за ча 


А ч-ЫТ BISTABLE LATCH. 
PRIMARILY USED TO STORE 
TRE COUNT IN DECIMAL 
COUNTING DNITS. NOTE THAT 
вотн о AND б OuorPUTS 
ARE PROVIDED, ALSO NOTE 


PER 


ш] 


THE Е (ENABLE) INPUTS. WHEN 4] 8 
Е 15 HIGH, Q FOLLOWS D. 19 10 2D Е v< 3D HO дб 
H-BIT DATA LATCH DATA BUS Ме | о LATCH 


INPUT 
(ЕМАВЬЕ) 
DATA ом BUS APPEARS Ат 
ОСТРИТЕ МУНЕМ LATCH. INPUT 
15 HIGH. DATA Ом Bus DATA 
WREN LATCH INPUT | GOES Low OUT 


15 STORED UNTIL LATCH INPUT 
GoES HIGH. (LATCH INPYT CONTROLS 
BOTH ENABLE INPUTS) TWO QUAD 
LATCHES САМ БЕ USED А5 Ам 
&-BiT DATA LATCH. 


DECIMAL COLINTING UNIT 


TO  LATCA 


Мес NEXT © Мес Мес 
STAGE 
RI 
1430/. [3| 7475/ 13 a. 
741.590 741575 е2. 
ПЛ O b 
Т9 n] 2 R3 
с. 
R4 
2. 9 3 1O : d 
+ 2 
| Е 
РРА а 
| 15 ТЕ 
Е? 
7 12. 7 14 | д 
T COMMON 
10 RI-R17 220 ANODE LED 


DISPLAY 


EXPANDABLE DECADE COUNTER. FOR Two DIGIT COUNT, CONNECT PIN I| 
OF 7490 {74.590 оғ FIRST DONT TO INPUT ОР SECOND UNIT. A Low 
AT TAE LATCH INPUT FREEZES ThE РАТА BEING DISPLAYED. 


5b 


QUAD D FLIP-FLOP Чес (45 v) 


ча dG чо 3D 35 зо $ 


74LS175 

HANDY PACKAGE ОЕ Боов р-ТҮРЕ 
FLIP-FLOPS. DATA АТ  O-INPUTS 
15 LOADED WREN ссоск GOES 
HIGH. MAKING CLEAR INPUT 


Low MAKES ALt Q OUTPUTS Low 
Ano б OUTPUTS HIGH. 


CLR IQ 16 


РАТА Sus 


H-BIT DATA REGISTER 


DATA ОМ BUS IS | LOADED INTO 
7415175 WHEN LOAD  INPUT 
GOES MIGH. DATA 15 THEN 
STORED AND MADE AVAILABLE 
АТ OUTPUTS UNTIL Мем LOAD 
PULSE ARRIVES. 


D.C В A = (^ qasos. 


MODULO- 8 COUNTER 


Wu ІҢ 
7415115 


7449175 


IN | 
м Ма. 1⁄4 SERIAL 
74151715 7915175 7415115 7415178 РАТА 
CLOCK оф очт 


BCD (DECADE) COUNTER 


7490 /7ч1590 


ONE ОЕ TAE мозт POPULAR 
DECADE COUNTERS. EASILY USED 
FOR DWIDE- BY-N COUNTERS. 
LESS EXPENSIVE THAN MORE 
SOPHISTI CATED СоомтЕВЗ. RST 
INDICATES RESET PINS. THIS 
CHIP IS USvALLY | OSED ім 
DECIMAL COUNTING UNITS, BUT 
CIRCUITS ом THIS PAGE sHow 
MANY ОТНЕК POSSIBILITIES. 


DIVIDE-BY-5 COUNTER 


DIVIDE -BY-6 COUNTER 


Vec 


58 


INA QA QD GND QB ос 
n 10] 19 8 


INB RST 657 Vec(tSY) RST RST 


DIVIDE-BY-8 COUNTER 


DIVIDE-BY-12 BINARY COUNTER 
7492 


OFTEN! USED TO DIVIDE CONDITIONED 
со H2 PULSES From Ас РоОмЕЕ 
LINE INTO IO H2 PULSES. OTHER 
DIVIDER APPLICATIONS Atso. RST 
INDICATES RESET Рм5, 


IN B Vec («5v) RST 


DIVIDE-BY-7 COUNTER  DIVIDE-BY-12 COUNTER 


TRIS METHOD OF 
CASCADING COUNTERS 
САМ ВЕ USED ТО 
— CREATE АМҮ 
рдЕ — BY- № 
COUNTER., 
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ВСР UP-DOWN COUNTER 
7Ч 142 


FULLY PROGRAMMABLE BCD COUNTER. 
OPERATION IS IDENTICAL TO  74193/ 
7415193 EXCEPT Сошют 15 IO-STEP 
Вер (о-н) -INSTEAD ОҒ 

Ко“ STEP BINARY. MANY APPLICATIONS 
FoR 74192. | 7465 192 AND —74193/ 7415193 
АРЕ INTERCHANGEABLE. 


CASCADED COUNTERS 


uP 


(то PIN S) 


B DOWN 
(то Piu ч) 


Low? uP 
HIGH = DOwN 


up (0-39) ромм (99-0) 


PROGRAMMABLE COUNT DOWN TIMER 


КА- 1р = 550 h. 


ORI R4 
ім la 
> b 
[44 c 
IK 
d 
COUNTS Down 53 е 
za FROM N TO 
LLALL AND 57 É 
HALTS. 
$i - 4 
CALIBRATE РІ Амр Сі 
то PROVIDE DESIRED TO E 
NUMBER ОЕ CLOCK | PULSES COMMON 
PER MINUTE. SET DESIRED N INTO 51-54 (CLOSED 7  ANDDE 
SwiTCH = Low AND OPEN SWITCH = HIGH). PRESS 55 ТО i LED 
LOAD N Амр START (ОК RESET) CounT. LED GLOWS АТ НАСТ. DISPLAY. 


60 


H-BIT УР COUNTER CARRY 
7415151 Усс Зу) орт А в со Тт ЫРМА 


GENERAL PuRPosE BINARY COUNTER 
WITH PROGRAMMABLE INPUTS. 
COUNTER ACCEPTS DATA AT INPUTS 
WHEN LOAD INPUT GOES Low. 

A Low АТ THE CLEAR INPUT 
RESETS TRE  CoUNTER TO LLALL 
ОР THE NEXT CLOCk PULSE. 


DATA OUTPUT 


$ 4l 5| 6] 7 


P Ano T ARE Count ENABLE га ФА ВС DIT = 
INPUTS. BoTH P AND T MUST ВЕ 
HIGH TD соомт. THESE ENABLE DATA INPUT 


INPUTS ARE. MOT AVAILABLE WITH 
TAE  OrMAERwiSE MORE ADVANCED 7445193. 


8-BIT COUNTER RAMP SYNTHESIZER 


CLOCK Q 


74.5151 


је] 74 


сы 


то ADDITIONA L 
COUNTER (S) 


REMOVE СІ TO OBTAIN THIS STAIRCASE. 
вт. FREQUENCY ОҒ RAMP AND STAIRCASE 
is Vib Cock FREQUENCY. 


OUTPUT А IS LOWEST ORDER 


6! 


H-BIT UP-DOWN COUNTER 
74195 /74LS 133 
VERY | VERSATILE 4-ЫТ COUNTER 


WITH UP- DOWN CAPABILITY. АМУ 
H-BIT NUMBER AT THE DCBA 


INPUTS 15 LOADED INTO THE 
COUNTER WHEN THE LOAD INPOT 
(им и) 15 MADE сом. THE 
COUNTER 15 CLEARED TO  LLLL 


WHEN THE CLEAR INPUT (PIN M) 
15 МАРЕ НБА. THE BorRow AND 
CARRY | OUTPUTS INDICATE | UMNDERFLOW 
Об  ОУЕВЕОМ ВУ GOING Low. 


COUNT ПР TO N AND HALT 


PRESS $ (моямаш/У 
CLOSED) Tb RESET. 


о o o оо оо D о oO 
о- мыт QÓ G чо о 


&2 


ІМ CLEAR САВЕУ ім ам 


IN В ^ DowN UP C 5. 1 
B от от oUT бот 


COUNT DOWN FROM М 
AND RECYCLE 


SET оквсірер М INTO 
91-54 (CLOSED SWITH = LOW 
AND OPEN SwiTCH = HIGH). 


WHEN COUNT REACRES 

LLLL AND THEN UNDERFLOWS, 
ТАЕ BORROW PULSE LOADS N 
AND THE CounT RECYCLES. 


COUNT ЦР TO N 
AND RECYCLE Y 


751437 
7815143 
CLEAR 


о-митсивчо 


ЕК а ву - май l ава вани ма! 


ТЧР!СА 
RzIK—IOK 


8-BIT SHIFT REGISTER 
7415164 


РАТА АТ ONE ОЕ THE TWO SERIAL 
INPUTS 16 ADVANCED ONE BIT FOR OUTPUTS: 

EACH  CLOCk PULSE. DATA САМ ВЕ A,B,C,D,E,F, G.H 
EXTRACTED FROM ТАЕ 8 PARALLEL 
OUTPUTS OR IN SERIAL КОЁМ АТ 
ANY SINGLE OOTPUT. ENTER РАТА 
AT EITHER ПУР от, THE UNUSED 

INPUT MouST BE HELD HIGH OR 
CLOCKIN G WILL ВЕ INHIBITED. MAKING WE 
им 9 LOW CLEARS THE REGISTER IN CLR > CLEAR 
TO  LLLL. @ = CLOCK 


8-ЕІТ SERIAL-TO-PARALLEL DATA СОМУЕКТЕК 


USE гов | PARALLEL РАТА OUT 
RECEIVING Vec НС Е ЕТО Че ЕД А 
BINARY DATA ; N А | ) 


SENT OVER 
ONE CHANNEL. 


CLOCK c 74 90 74.590 7415374 


THE 7490 DIVIDES THE CLOCK 7445104 
PULSES ВУ В AND LOADS 
DATA ІМ 7445164 INTO THE 
7405574 АТ &-BIT INTERVALS. 


(Ar CLOCK РАТЕ). 


PSEUDO-RANDOM VOLTAGE GENERATOR 


74LS169 


OUTPUT IS PSEDDO-RANDOM STEPPED VOLTAGE, 


2,3,4 = 7400|74LS00 


———————————— 


OCTAL BUFFER 
7415240 


IDEAL FOR INTERFACING 
EXTERNAL CIRCUITS TO 
HOME COMPUTERS. 
INVERTS DATA. 


CONTROL (EI, E2 OUT 


L IN 
H НІ-Е 
Ц-ВІТ BUS TRANSFER 
TO BUS FROM BUS 
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- K5INVERTED 


| O ENABLE 


19 L= АВ 
H = ISOLATÉD 


BUS А 


ОСТА: BUFFER 
741.5244 

NON- INVERTING VERSION 
ОЕ 7415240, IDEAL КОЁ 
COMPUTER INTERFACING; 


CONTROL ЕГ, E2 OUT 


H Hi-z 


8-BIT BUS BUFFER 


LI LI BUS B 
митот 
Lj] j| Li DISP 
LIM LT TT PTY TEC 
ПРЕ ГЕТЕ? 
ОГЕЛЕ ТЕТ Т ирт kia стз ж 
СЕНА и ЦЧ 
1 
10 | 
о ENABLE 
БЕУ A INC ZINC YN ЖАУА 
= 19 L= А-В 
° pcr F OF p ДВ Ыы 
020 | | | | | || | i l NES C 
| оо лат | · еш 
т ООО SENE 
DE 1 |J Ви5 А 
Рт тишти 
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OCTAL D-TYPE LATCH Vec (+55) ENABLE 


во Во ?D за 69 Gb 50 50 б 


7415573 i| n 
Бент *TRANSPARENT' D- TYPE | Le fn 5| V 
LATCHES. OUTPUT Боом 5 i | 
INPUT WHEN ENABLE 15 | = 
HIGH, THE РАТА Ат THE : ПЕ 
INPUTS 16 LOADED WHEN ШЕ БЕ 
THE ENABLE ІМРУТ 1$ Low. нз 
THIS CHIP НАЗ  3-ЗТАТЕ Я| ие 
OUTPUTS  WHicH АРЕ боМ- IQ ID 20 20 за 3D чо ча = 
TROLLED ВУ РІМ |. SEE QUTPUT 
TRUTA TABLE BELOW, CONTROL. 

ноја Els Та ТЕ [АТА 3-5ТАТЕ REGISTER 


OuTPUT THIS 15 А , GENERAL PuRPOSE 
o CONTROL S-BIT STORAGE REGISTER, 
HERE'S ТАЁ TRUTA TABLE: 


IQ са за чо за га та 
7445373 


о ENABLE 

OUTPUT 
CONTROL ENABLE D Q 
к А В H 

БЕ Е ОС & А L HB L. L 
A ГЕ X Q 
H X X 11-2, 

DATA BUS REGISTERS HG ЕЕ b C B A 


г" 


| PLACES OUTPUTS JM НЕХ MODE је 
: MAKES РАТА AVAILABLE, 


H: оотритд FoLLOW РАТА ою os е 
L: LOAD DATA FROM 695 


A | = 
B LI AT 
с MERRKUENT 1: 
D РТТ 
Е LII 11: тн = 
Е ива ПН ИД ПНЕ а > > 
в KELLI LITT 4 1 1-1 
n" WERERSERESGS. 
єс 


14 салала алала: Š E DISCONNECTS REG.! FROM BUS, 
і 


L: CONNECTS REG. [ TO BUS. 


\\ өн: ООТРЫТ> Еешом INPUTS. 
L: INPUT DATA (ON Bus) LOADED- 


АТ ANY INSTANT ONLY ONE 7445273 
Н 6 Е Е D.LO.LR.LA CAN WRITE DATA ON THE 605. ANY 
NUMBER CAN READ РАЈА FRoM Bus. 


OCTAL D FLIP-FLOP Мес 45V) ENABLE 
| 79 ва bD 5p 50 в 
74165375. 


EIGHT D-TYPE EDGE TRIGGERED 
ELIP- FLOPS. DNLIKE 7415373, 
OUTPUTS DO Мот FoLLow 
INPUTS. INSTEAD, А RISING 
CLOCK Purse АТ PIN || LOADS 
DATA APPEARING Ат INPUTS. 
THis CHIP HAS  2-STATE 
OurPUTS WHICH ARE CONTROLLED 
8X PIN 1. 

QUTPDT 

CONTROL 


CLOCKED 
3-STATE REGISTER 


QuT PUT GENERAL PURPOSE 
o CONTROL CCOCkED REGISTER. 
HERE's THE TRUTH TABLE: 


CLOCK 
OUTPUT 
CON CLOC D Q 
L 4. H H 
нее оса Ад | ТА E у L L 
* H X Q 
H X X |ui-z 


COMMON INPUT/OUTPUT BUS REGISTER 


A ; 
B ШИШИШИ НЕ A ns дг, 
с ДАДА ЛАА REAN» ЕЕ Ж АА 
р ЕЕ ЛТ ЕТТЕ ко 
Е Ge! тоа им пати ЈА. 
Е жазкивишаваниспкайв Уа ва 
G JARN жЕ SW GB YS GW SS RE 3: XQ 4 жеге < шй. 
н ПА ЛА АРА АЕ А ТТ] | 
ај ње] asl el «| el s| «| ҤЕ ИЕ а на 
Ò Ó THIS CIRCUT GIVES 7445374 COMMON INPUT AND 
LOCK OUTPUT. OUTPUT LINES. WHEN OUTPUT CONTROL 15 HIGH, 


CONTROL РАТА ом 805 [5 LOADED INTO IHE. 7445 374 
ою THE RISING EDGE (Г) оғ The скоск РШЗЕ. 
WHEN  OOTPUT CONTROL IS LOW, РАТА IN THE 
7415374 15 WRITTEN ONTO THE Bus. 
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— — --------------67-- т---- 


ОСТА. BUS TRANSCEIVER му) 


7415245 Та в [n 
ALLOWS ОАТА ТО ВЕ 7 LL 
TRANSFERRED IN EITHER | 
DIRECTION BETWEEN ТМО ЛІ 
BUSES. INCLUDES HIGH ) А 
ІМРЕРАМСЕ (НЕ2) QuTPUTS. а 414 
2 В 
BUS TRANSCEIVER 
Vec 
А === В WHEN H o о ENABLE WHEN L 
B — А WHEN L Н-а WHEN H 
120 БЫН 


12 = 
T 


BUS B 
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LINEAR INTEGRATED CIRCUITS 


INTRODUCTION EASILY CONTROLLEO WITH А SINGLE 
FEEDBACK RESISTOR. FET INPUT 
THE OuTPUT OF А LINEAR TC 15 OP-AMPS (ВЕЕТЪ) HAVE A VERY HIGH 
PROPORTIONAL ТО ТНЕ SIGNAL AT FREQUENCY RESPONSE, IT'S USUALLY 
ITS INPUT. TRE CLASSIC LINEAR ок ТО SUBSTITUTE ОР-АМР5 IF BOTH 
ТС IS THE OPERATIONAL AMPLIFIER, ARE NORMALLY POWERED BY А DUAL 
THIS GRAPH SHOWS THE LINEAR POLARITY SuPPRIN (Уз LF353 FOR 1416, 
[МРОТ ~ OUTPUT RELATIONSHIP OF А ЕТС.),.. BUT PERFORMANCE мл IMPROVE 
ТУРСАС  OP-AMP CIRCUIT: OR DECREASE  ACCOROING ТО THE NEW 
ч OP-AMP$ SPECIFICATIONS, 
3 
QuTpUT 2. | 
(voLTs) 1 COMPARATOR 
о 
оъ оч 06 „ОВ SAME А5 АМ OP-AMP without А 
INPUT ( VOLTS) FEEDBACK RESISTOR. | ULTRA — HIGH 
GAIN GIVES А  SNAP-LIKE RESPONSE 
MANN | NOM-DIGITAL ICs — INCLUDING TO AM INPUT VOLTAGE AT ONE 
OP- AMPS— CAN BE USED IN BOTH INPUT ТААТ EXCEEDS А  КЕЕЕРЕМСЕ 
LINEAR AND NON-LINEAR MODES. VOLTAGE АТ THE SECOND INPUT. 
THEY ARE SOMÉTIMES DESCRIBED А5 mE 
ANALOG ICs. TIMERS 
LINEAR TCs GENERALIN | REQUIRE | 
MORE EXTERNAL С(СОМРОМЕМТ5 THAN USE ALONE OR МАТЫ OTHER ICs FOR 
DIGITAL TCs. THIS INCREASES NUMEROUS | TIMING Амо PULSE GENER- 
THEIR SUSCEPTABILITY ТО EXTERNAL ATION APPLICATIONS: 
NOISE Амр MAkES THEM А ШТТЕ 
TRICKIER то USE. Ом THE OTHER мей: 
HAND, SOME LINEAR ICs CAN DO LED CHIPS 
ESSENTIALLY THE SAME TAING AS 
А NETWORK OF DIGITAL CHIPS. MOST IMPORTANT ARE A FLASHER CHIP 
Амо А DOT-BARGRAPH  ANALOG-TO- 
HERE'S А BRIEF DESCRIPTION ОЕ DIGITAL DISPLAY. VERY EASY ТЫ USE. 
THE LINEAR CHIPS ІМ THIS SEC- 
TET | OSCILLATORS 
VOLTAGE REGULATORS A VOLTAGE CONTROLLED OSCILLATOR 
AND A COMBINED VOLTAGE — To= FRE- 
PROVIDE А STEADY VOLTAGE, EITHER QuENCY Амр FREQUENCI-TO- VOLTAGE 
FIXED OR ADJUSTABLE, THAT 15 UN- CONVERTER. ALSO  |utLUDED 15 А 
АЕЕЕСТБО BY CHANGES ІМ THE SuP- TOME DECODER TAAT САМ ВЕ SET TO 
РЇ. VOLTAGE AS LONG AS ТАЕ 50Р- INDICATE А SPECIFIC. FREQUENCY. 
PLY VOLTAGE 15 ABOVE THE DESIRED 
ТРГ AUDIÓ AMPLIFIERS 
OPERATIONAL AMPLIFIERS THIS- SECTION INGLUDES SEVERAL. EASY то 
` DSE PowER AMPLIFIERS THAT ARE 
ТАЕ IDEAL AMPLIFIER .. . ALMOST. IDEAL | FOR è DO-IT-NOURSELF STEREO, 
AIGA INPUT IMPEDANCE AND GAIN, PUBLIC ADDRESS SYSTEMS, INTERCOMS 
Low OUTPUT IMPEDANCE. GAIN 15 AND OTHER Аомо APPLICATIONS., 
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VOLTAGE REGULATORS 


7805 (5-VOLTS) ЕГЕТТЕ 
CH HEAT “! | 
7812. (12.- VOLTS) su ЈЕ весивер Ч 
7815 (!5-VOLTS) 
| -ІМРЫТ 
FIXED VOLTAGE REGULATORS. 2. - оотрот 
IDÉAL FOR STAND- ALONE 3 — GROUND 


PowER SUPPLIES, ОМ" CARD 
REGULATORS, AVTOMOBILE 

BATTERY — POwERED PROJECTS, 
ЕТС. UP то 1.5 AMPERES 
ouTPuT IF PROPERLY HEAT 
Sunk Амр SUFFICIENT INPUT 
CURRENT AVAILABLE. THERMAL 
$MuTDowN CIRCUIT TURNS OFF 
REGULATOR IF HEATSINK TOO SMALL; 


S-VOLT LINE POWERED TTL/LS POWER SUPPLY 
5! PRIMARY 
CAUTION: You 1 


MUST !MSULATE 
THESE СОММЕСТ!ОМ51 


+5 


SECONDARY 


ОР 


АС LINE, о = ај гидовме, 35V 


TI, Bi 


T- 17-12% V, 12А бе ЗА ТРАМЗЕОРМЕЕ (273-1505 ов 273-151). 
Bl— 1А – 4А FULL WAVE BRIDGE RECTIFIER CETTE TS OR zre Ii. 
(RaDio 5ңаск CATALOG NUMBERS IN PARENTMÉSES.) 


VOLTAGE REGULATOR CURRENT REGULATOR: 


USES INCLUDE 


sa l IN d 2 STABLE 

OR 15 Noirs BASING FOR 
ЛВ. LEDs , LAMPS, 
(9251 СІ ЕТС, 

Wil ші ЭзАЕ 


bon 


Ск OPTIONAL; USE 0.33 „Е об 50 ЈЕ + + 


REGULATOR FAR FROM | POWER SUPPLY, © m ; 
Сол — OPTIONAL, USE OlmF ОВ МОВЕ TO OUTPUT CURRENT = REGULATOR" VOLTS] 
TRAP SPIkES THAT BOER (60610 165. RI 
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-5 VOLT REGULATOR 
7qos 


FIXED -5 VOLT 
REGULATOR. CAN BE 
USEO TO GIVE 
ADJUSTABLE VOLTAGE 
OUTPUT; ОР TO 1.5 
AMPERES OUTPUT IF 
PROPERLY НЕАТ SUNK 
AND SUFFICIENT INPUT 
CURRENT, AVAILABLE. 
THERMAL SHUTDOwN CIRCUIT 
TURNS REGULATOR OFF ` 
(Е HEATSINK TOO SMALL, 


ATTACH HEAT ^ ” 
Sink IF REQUIRED 


| — GROUND 
2- OUTPUT 
5 - iNPUT 


FIXED -5 МОСТ REGULATOR 


-5,5 Т0-55 VOLTS 
IN 


ыы WORKING VOLTAGE MUST EXCEED Ум. 


ADJUSTABLE NEGATIVE POWER SUPPLY 


2S3 xg 
-30 VOLTS 
OUT 


EXAMPLE: 
IN = -20V 


1.2-37 VOLT REGULATOR 
1м3!7 


о: Vin 


САМ SUPPLY ОР TO 1.5 AMPERES 
OveR А 1.2-37 VOLT OUTPUT 
RANGE. NOTE MINIMUM NUMBER 


о! ADJUST 


| 


OF EXTERNAL | COMPONENTS IN BOTTOM CASE = Vout 
BASIC | REGULATOR CIRCUIT. BELOW. VIEW Z8) 
USE HEAT SINK FOR APPLICATIONS (то-3 CASE) 


REQUIRING FULL PowER  oOurPuT. 
SEE APPROPRIATE РАТА Book FOR 
ADDITIONAL |. INFORMATION: 


L25-25 VOLT REGULATOR  5-VOLT NICAD CHARGER 


Мы д 
(+12-гоМ) 


Bl 15 ВАТТЕРМ ОР 4 NICKEL 
CADMIUM STORAGE CELLS JN 
SERIES. THIS CIRCUIT CHARGES ` 


Ма SHOULD BE FILTERED. Ок TO OMIT ВІ АГ А CURRENT) ов 51.2 wA. 
С IF Уы VERY close ТО  (Л43/7. INCREASE RI То REDUCE CURRENT, 
RI CONTROLS ООТРИГ VOLTAGE. FOR EXAMPLE, CURRENT 15 43 мА 
ADD ІР ОотРОТ >25 V Амр C2 > 25 Е. WHEN RI |5 24 онме. . 


PROGRAMMABLE POWER SUPPLY 


то ADDITIONAL STAGES 


Vin 

! | DCBA INPUTS: срммесТ 
(228v) TO Pin 2 то SELECT. 
QI-Q4 = 

gS2004 


Моют 


LIMITS MAXIMUM Vor 
том 27у WHEN INPUT 
iS 28 V. 


EZ 


-1.2 TO -37 VOLT REGULATOR 
337T 


ATTACH HEAT YT 
| SINK IE REQUIRED 
CAN SUPPLY UP TO -1-5 
AMPERES OvER А -1.2 
TO -37 VOLT outPUuT 
RANGE. FEW EXTERNAL 
COMPONENTS REQUIRED. | — Арзизт 
COMPLEMENTS (М317 2 – oUTPUT 
ADjUSTÁBLE POSITIVE Z - INPUT 
REGULATOR. 


ADJUSTABLE NEGATIVE REGULATOR 


-1.5 то - 58 VOLTS 
^ 


-1.2 TO-57 ү 


) рг \ 
шыл -1.25 у (| тс) ра 


+ WORKING VOLTAGE MUST EXCEED Vy. 


PRECISION LED REGULATOR 


SUPPLIES 
CONSTANT 
CuRRENT (T) 
то LED. 


-5 то-57 V 
LED I = L5y/RI, 


p R2 GIvES + |5% ADTUSTMENT. 
+ LED І = 15 мА waen РВ= IOO A, >. 


2-37 МОСТ REGULATOR 
723 | че 


CURRENT LIMIT 2 


VERY. vERSATILE SERIES СОМР. 
REGULATOR. ОР То ЧО VOLTS CURRENT SENSE 3 2 y + 
INPUT AND 2-37 МОСТ OUTPUT. 

MÁXIMUM OUTPUT CURRENT ОЕ — INPUT и. Ме 
150 mA САМ BE ЕХТЕМОЕО ТО Еш 

[О А BY ADDING EXTERNAL ` + INPUT 9 Vout 
PowER TRANSISTORS. SHOWN 

BELOw ARE Two BASIC Мае. 3 Ve 
CIRCUITS. TRY THESE, THEN 

SEE APPROPRIATE DATA BOOK М- 8 Nc 


FOR АоргомАЁЕ CIRCUITS. 


2-7 VOLT REGULATOR 7-37 VOLT REGULATOR 


TYPICAL VALUES -TYPICAL  УАЦОЕЗ 


Зо | «шк 3,0l k 1729 Чек | 
3.6 3.57 К 3:65 к 1.8ок. 12. ‚87 К у 2.90к | 
5.0 245 К 24 |.5оК 45 | 7 к 7. 3.75 К | 
со | в т 966. 28 |2 | 71185 6 | 5.33 
FOR ANY VOLTAGE  ВЕТШЕЕМ 2-7 FOR ANY XoLTAGE. BETWEEN 7-27 
мо 15: Vocrs: | 
p РА 
чы P (Уа ЈЕ CER d) Naur = (aen х 
"іне = ба-71=у {measure Ат Ри) 4 | 
wa Rix. 55. 23, шик 15 сіртіомді. GIVES |-_ 
ЁЗ = fu КЭ = ЕЕЕ? TEMPERATURE STABILITY) | 
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ADJUSTABLE SHUNT (ZENER) REGULATOR 


тъч 


EASY То USE THREE 
TERMINAL ADJUSTABLE 
PRECISION SHUNT 
REGULATOR. | OUTPUT 
CAN BE SET TO FROM 
2.5 TO зе VOLTS. 


ADJUSTABLE: REGULATOR 
RI | 


+ 


Vou = (18 RIZR?) ер + 54307 
Е de iul ЖИЙ САД: 
., -SIMPLE TIMER 


590 


3 1 1 1 1 


IYPLCAL. 
VALUES, 


ГЛЕ НИ 
615 ПОМЕ 


ыы Q 
7 peLAX = (Rici) (in ккө) 


CATHODE (К) 1 8 REFERENCE 


| 7 (R) 
не 7 ме 


мс 3 © АМОРЕ (А) 
мс Ч 5 ме 


VOLTAGE DETECTOR 
45 


USE То: DETECT 
TTL LOGIC LEVELS, 


LS ТО БУМ POWER SUPPLY 
+G 


= 15 To SV 
OUT 
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12 ТО 33 VOLT REGULATOR 


ATTACH HEAT ` 
SINK IF REQUIRED 
CAN SuPRY UP то 

$ AMPERES OVER 1.2 

To 33 Мот OUTPUT 

RANGE. БЕМ) EXTERNAL 


COMPONENTS REQUIRED. | — ADJUST 
HEAT; SINK РЕООІРЕО 2 ^ INPUT, 
Рой Бог. PowtR OUTPUT. 3 – ovTPvuT 


1.2 тор МОСТ REGULATOR 


РІ CONTROLS 


QuTPUT WES 12.К 
2 á + 


= Sok = 
bale 
HL 
1.7 ТО 53 værs 
2 та ES. уо415 бит 
ИМ. + 


POWER , PULSE GENERATOR 


We = 5 7015 үре 


RS SETS AMPLITUDE. 
RI CONTROLS RATE. 


USE то АБА 

ІМ САМРЕ$ СЕЮТ 
CAMP , VARY 
D.C. мотор. SPEED, 
ЕТО. 
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OPERATIONAL AMPLIFIER 


741C OFFSET | 8 мс 
NULL. | 

INVERTING 2. 7 V+ 

THE мозт POPULAR ОР-АМР. IN PUT. 

ве For ALL GENERAL PURPOSE NON-INVERTING 3 é OUTPUT 

APPLICATIONS. (FOR SINGLE INPUT | 

SUPPLY OPERATION Амр VERY V- 5 ОБЕЗЕТ 

HIGH INPUT IMPEDANCE Л USE NULL 


OTHER ОР-АМР5 IN THS NOTEBOOK.) 


INVERTING AMPLIFIER . NON-INVERTING AMPLIFIER 


у 


Y t5-18V 


> V our 


Vous. ТЕГЕ р) 
22. 
UNITY GAIN FOLLOWER COMPARATOR 
| +V 
USE то V=* 5-1ву — | ұз #5-18м 
wena M a 
то Low Meer 
IMPEDANCE, — TXPICAL, 
Moos APPLICATION 
Мак су үг ТҮ! У |SHowW шан): 
ү LEVEL БЕТЕСТОК 


Мы MUST 

ВЕ NEGATIVE.. THS CIRCUIT 
Shows SINGLE. 
POLARITY OPERATION 


Mouf ` ОЕ А COMPARATOR. 


К SETS THE VOLTAGE DETECTION 

T Е | THRESHOLD (UP то +9), WHEN Ми 
TYPRÍCAL. USES: EXCEEDS THE THRESHOLD (ALSO CALLED 
AMPLRICATION OF DC VOLTAGE AND PULSES. THE REFERENCE), THE LED КОМА. 
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OPERATIONAL AMPLIFIER (сонт:ново) 
741C 


BASIC INTEGRATOR BASIC. DIFFERENTIATOR 


сі RZ IQ KHz |N; 
О KHz IN: 


С} s.000224F 
Ri = look 
R2,R3 =10К. 


ЕЪР Rs= |ОК 
тај 4 А 
OUT; 
ji 3 3,259, 
= -у WHEN үзЕ4ұ OUT = * ‚75ү 
AND IN = 257, 
оют.= 2 Ду, 
BRIDGE AMPLIFIER 
гї R 
CLIPPING AMPLIFIER сзашине 9 E? 
Di D2 | | | 
Ұз%5-І8У DI AND. 025 
ZENER DIODES: 
ІК. Ма = ву, 


THEN ОотРоТ 
CANNOT EXCEED 
6.7 V, 


Уеът 


| | 2 
Ч Моих = Ми (=)... ж 
ОР To машин К! 15 UNKNOWN RESISTOR. USE (45 


2.4 CELL FOR Ri TO MAKE А VERN 
SENSITIVE LIGHT METER. 
paa rH EE DIFFERENCE AMPLIFIER 


у= 6 ву 


Уочт # - (Ум! + у 2) id и 
коте: Мет CANNOT: 
ЕЖСЕЕР ФУ. 
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HIGH PASS ACTIVE FILTER swart 


OPERATIONAL AMPLIFIER (continued) 
7491C 


LIGHT WAVE RECEIVER 60-Н: NOTCH FILTER 


СГ” ст е 
= #6- 
m Tolak 2209F Ме *s-I& ав 


сон 


FREQ. 
оот 


о ЕРЕФОЕМСХ ім Down -34Е 
| ва. 
ОЗЕ TO RECEIVE VOICE 7 ЭРКЕ : 
MODDLATED LIGHT WAVES. ОК | 
то USE SINGLE POLARITY | POWER 4- BIT D/A CONVERTER 


SuPPLY FOR  NoN-VolC& RECEPTION. 


RU ANPUTS 
21K МЕ + 5-18 45 R 
Е-Бі-Ет > 
С-сікс?. ЕЕЕ Be: 
FREQ ADD CIRCUIT 
с BELOw РОК 
FREQ О! FREQ. IMPROVED 
our OPERATION. 


Thay 


счтакё B 
44 Ё = 750 Hz 
2т RC: 4 346 = sso На | 
- -35d = во из. Lek. (2к 


-+-|--------4е 


BEST) 
рар Вг. 
C =Ci< CZ 


FREQ Е 
м 


СОРОБЕ => 4 T О4в + 50 На 
МЕ -3 48 =25ф Ца | 
21r RC. = -50 dB = IOKHz zh 


OPERATIONAL AMPLIFIER (сомтново) 
7Ч1С 


OPTICAL POWER МЕТЕВ | BARGRAPH LIGHT METER 


" ‚О? АЕ Ж: 
51 | R3: OFFSET 
CAUTION: ADJUST 
|: О- 10.0 мА | тн. jS 
2:0- LO АА А УЕВХ ЕЕ? 
5:0-01 мА 5 | SENSITIVE ак 
CIRCUIT ! 
5\ тор мосн 
LA&HT WiLL S 
FULL SCALE SLAM THE | 
METER METER 
READINGS NEEDLE. 
~ 
A QU 15 А PHOTOTRANSISTOR A 


(RADio SHACK 2176-130) 
CONNECTED. AS А 


SICON SOLAR PHOTODIODE. А SILICON R4 


CELL 1 SOLAR CELL САМ ALSO Ҹ70 рн 
ВЕ USED. USE GREEN 
THIS CIRCUIT САМ BE USED AS А FAIRLY LEDs FOR READOUT. 
GOOD QUALITY | RADIOMETER. I. 
ELECTRONIC BELL AUDIBLE LIGHT SENSOR 


ш, 


„то AUDIO 
AMPLIFIER 


PCI. PC2— CdS  PHOTOGELL.S 
(ВАро sHACK 276-110) 


ADJUST 83 то 2957 BELOW оѕсі Атом 
POINT. ADJUST R2 Амр R3 FOR SOUNDS LIGHT ом РС! DECREASES TONÈ FREQUENCY. 
SUCH AS BELL, DRUM, TINKLING, ETC. LIGHT ом Рс? INCREASES ТОМЕ FREQUENCY. 
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ОЦА. OPERATIONAL AMPLIFIER 
1458 


Two 74lC OP-AMPS IN А 
SINGLE В-Рм MiINI-DIP, TRY 
TO USE THIS CHIP FOR 
сійсшітбе THAT REQUIRE ТМО 
OR MORE 7415. YOU'LL SAVE 
TIME, SPACE Амр MONEN. 


PEAK DETECTOR PULSE GENERATOR 


RZ 24 - I 
ок OM. ы ШЕ 


а 


.DOV АЕ 


> Vout 


RI 
IOK 
Сі STORES 
Ми сі THE PEAK 
1004F VOLTAGE 


33 Ат Ма. 
R3 


ок 


APPLICATIONS INCLUDE | USE Аз 


ANALOG "MEMORY! ТВАТ STORES | | | 
PEAK АМРЫТЫРЕ ОЕ А  FLUGTQATING PULSES ARE РС.  AMPLITUDE 
VOLTAGE. WHEN Сіз ОЛАҒ 15 5 VOLTS. 
4 
FUNCTION GENERATOR 
: FREQUENCY = | КВ» 
Ре оок : 
R4 
ок R1 
io ок бо 
10K 
[^ ША 
Ке a 5 lysg 
Re 
RZ IOK RQ 29 í 
алк Дд. ок "d 


= SQUARE: * 75v TRIANGLE: Егу 


DUAL OPERATIONAL AMPLIFIER 
LF353N (JFET МРОТ) 


HIGH IMPEDANCE (по ORM) JUNCTION FET 
INPUTS. OUTPUT SHORY CIRCUIT | | 
PROTECTION. KIGH StEWw RATE (13У//зес), 
Low NOISE OPERATION. AMPLIFIERS АВЕ 
SIMLAR То THOSE IN THE Т.0849С. NOTE 
TRAT Рю СОММЕСТ!ОМ5 ARE THE ЗАМЕ. AS 
1458. THIS OP-AMP, HOWEVER, OFFERS 
MUcH BETTER PERFORMANCE. 


SAMPLE AND HOLD | РЕАК БЕТЕСТОК 


TRACKS Мы 
AND STORES 
PEAK Vin IN 
Cis 


DI 
1№914 


Vis > Ç 
ВЕРУСЕ Сі олы | 
FOR FASTER | АЕ F -4-1gY. 
RESPONSE. 
| TO CHANGING Ме + 
“ = ји: В = SAMPLE 
OPTIONAL L = ңор 


PROGRAMMABLE САМ ОР-АМР 


: +4-15 
AUDIO MIXER GAIN 
SELECT 
МАКЕ. 
SELECTED 
GAIN. INPUT 
1 By OTHERS L} 
Mog 
2. 
= -4-18V 
55 | | 
| | RI=R2= R3= КЧ= IOK UND 
SRED | ме 
сомовст OUFPUTS ОБ  PREAMPLIFIERS. Уофе= ИМ. E 
TO амротз 1-3. ок TO ADD MORG ade 24-І5У 
CHANNELS. WORKS WELL WITH т 


това MICROPHONE. РЕБАМРИРЕКУ. 
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QUAD OPERATIONAL AMPLIFIER 


ТІ088С (JFET INPUT) 


HIGH IMPEDANCE (10^ OHMS) JUNCTION 
FET INPurS. OUTPUT SHORT CIRCUIT 
PROTECTION. HIGH SLEW RATE (12. У/ 
A SEC) PLUS Low NOISE OPERATION. 
PERFORMANCE SIMILAR TO LF253N. 
NOTE THAT PIN CONNECTIONS АВЕ 
ЗАМЕ AS 1М324. 


MICROPHONE PREAMPLIFIER 


R? (GAIN 
IM CONTROL) 


USE LOW 
То MEDIUM 
IMPEDANCE 
DYNAMIC съ 
= 
сі GAIN = 54 
ma 


NOTE SINGLE POLARITN | POWER SUPPLY 
{THANKS то R3 AND R4) AND Ас 
CouPLIMG. — - 


LOW-zZ PREAMPLIFIER 


R2 іоок 


USE Low 
|МРЕРАМСЕ 
(Low -z) 
MICROPHONE 


Ок то ОЗЕ 
ал 5РКр AS R4 -Ч-і8у RADIO SHACK 
MICROPHONE. 11975774 273-1380 
CONNECT OIRECTLY K 


INFRARED VOICE COMMUNICATOR 


R2. 


look %4у 


RI 


TO INPUTS (Роде. nd RED 
TO FAIR) OR USE 
TRANSFORMER (6000): 
В.Я. SPKR dir" 
WHITE BLUE 
t R3 
tav look — IM 


ік RI 
220K 
DYNAMIC 
MICROPHONE 652009 ©! 
| Рот 
ЖЕЛЕ 24 | 27 POWER 
A. AMPLIFIER 
INFRARED L 
es LED LSE РАБО SHACK 276-140 
1 (26-142) PAOTÓTRANSISTOR FOR Qi. 
fou)r TAE LED AT бі AND ADJUST RH UNTIL MAxiMUM RANGE : HUNDRÉDS 
BEST VOICE QUALITY 15 OBTAINED.: (R4 APPLES OF РЕЕТ АТ NIGHT WTA 
РЕА то 160.) Ве LIMITS MAXIMUM СЕО LENSES АТ QI AND LED. 


CURRENT ТО А SAFE 40 мА. 


Powg&R Амр: ЗЕЕ LM3&6. 
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QUAD OPERATIONAL AMPLIFIER 
LM3z24N ` | 


OPERATES FROM SINGLE POLARITY 
POWER SUPPLY. MORE GAIN (100 48) 
Вит LESS BANDWIDTH (| MHz WHEN 
GAIN IS Г) THAN THE LM390O QUAD 
OP- АМР. NOTE UNUSUAL LOCATION 
ОЕ PowER SuPPLY PINS. CAUTION: 
SHORTING THE OUTPUTS DIRECTLY 
то V* OR GND OR REVERSING THE 
POWER SUPPLY MAY DAMAGE THIS CHIP. 


BANDPASS FILTER INFRARED TRANSMITTER 


+4 


сі #5 
ла. ы ts2004 2109 
Ш-Н > 
BEF g Е | р еч 55% 
қ. 100 
BANDPASS 
FREQUENCY: | 
| KHz / | 


k а ж 
CAREFULLY Артрет т USE DYNAMIC 
R$ FOR BEST VOICE MICROPHONE. АГ 
QUALITY. FOR MORE INPUT. RECEIVE 
PULSE GENERATOR PowER Repuce RS SIGNAL WITH 
TO 5ољ... BUT DO PROTOTRANSISTOR 
+4-зоу МОТ ALLOW MORE THAN fLos оР-АмР. 
i 30 mA THROUGH (ЕО) i 
Di— D2: 
ок то L— 
ELIMINATE. INTERFACE CIRCUITS 
IE so, £ 
CONNECT : 
кг TO PIN | OBSERVE 015 (9): 
AND ELIMINATE PowER RATING =~ Q |“ 
R3. To PT 
- JL тті 
. 386 кн. ТТ. рймев Г. да Уч 7 (АМР DRIVER” 
Б LM 324 N 
ж к 
СІ CHANGE R4 IN 
| .ОоідЕ AND/OR Cl ойт 
TO VARY PULSE 
REPETION RATE. : Ky 


- BUFFER (оџт = IN) LED DRIVER = 


QUAD OPERATIONAL AMPLIFIER 4-5. 
LM3900N 


OPERATES FROM SINGLE POLARITY 
Power  SuPPLY. LESS GAIN (70 dB) 
Вит WIDER BANDWIDTH (25 MHz AT 
САЩ ОЕ I) THAN THE LM324 QUAD 
OP-AMP. NOTE STANDARD POWER 
SuPPLY Pin LOCATIONS. CAUTION: 
SHORTING THE QurPvTS DiRECTLY TO Vt 
OR GRouND OR REVERSED PoweR 
CONNECTIONS MAY DAMAGE THIS CHIP. NOTE: DO NOT SUBSTITUTE 
LM3900 FOR OTHER ОР-АМР5. 


ASTABLE MULTIVIBRATOR TOGGLE FLIP-FLOP 


44 %5-12. 
USE AS CLOCK, 

PULSE GENERATOR OR 
DUAL FLASKER (SHOWN). 


с 
22. б 
100K 

$ TO TOGGLE: МАКЕ 

= ІК + | МРОТ LOW, THEN HIGH. 

FUNCTION GENERATOR ХО AMPLIFIER 
къ R2 
33k ум 


RI 
ІМ 


„Мост 


Y LX AN 
+4- 36 Уоот = Vin (та) 
FREQUENCY = L2 KHz ич 
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QUAD COMPARATOR 
LM339 (276-1712) 


FOUR INDEPENDENT VOLTAGE COMPARATORS 
IN А SINGLE PACKAGE- | NOTE THAT 
А SINGLE POLARITY POWER  SuPPLY 

15 РЕФШВЕР, (MOST ComPARATQRS ARE 
DESIGNED PRIMARILY FoR DUAL SUPPLY 
OPERATION) NOTE UMuU$UAL LOCATION OF THE 
SUPPLN | PINS. COMPARATORS MAY OSCILLATE 
ЈЕ OUTPUT LEAD 15 Toó CLOSE TO INPUT GEADS. *2212V 
GROUND ALL PINS ОЕ омузЕ COMPARATORS. ` 


NON- INVERTING COMPARATOR INVERTING COMPARATOR 


RI : “сс құлын, ; 
OPTIONAL 5K *1 #5 МЕ t2-82| 


INPUT 


Er 
т 
ыы INVERTING COMPAR АТОР. 
FALLS BELOW REFERENCE SERPENS WITH HYS TERESIS 
NON-INVERTING COMPARATOR на уу, 
WITH HYSTERE SIS | 
+23р. | күк 
+ REFERENCE, 
YOLTAGE dut 
+LNPDT Nore: üYSTERES|S PRoviDED ЈА T 


VOLTAGE удк зом < — BY FEEDBACK RESISTOR STOPS 
тоа. 


H 


TTL DRIVER CMOS DRIVER 


+3-15 1127-72 


3-5ТАТЕ OUTPUT 
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QUAD COMPARATOR (сомтмовоь) 
LM334 


LED BARGRAPH READOUT 


+5-10 


WINDOW СОМРАКАТОК 


*5-10 


RI 

оок 

22. 

ik 

R3 

ІК 
ТҢЕ LED GLOWS WHEN THE ANPUT VOLTAGE 

R4 15 WITHIN ТАЄ WINDOW DETERMINED BY 

ік ,RI-R$. THE wiwDow 15 4-8 MILCIVOLTS WIDE 
WHEN Ris SOON, #2 = |2009 Амр R3= IM. IT 
EXTENDS FROM 1.6 —4.2 VOLTS WHEN RI Амр R3= 
15,000 Л Амр R2= 2S ooo 0. USE POTS FOR 

R5 RI-R3 РОВ А FULLY ADTUSTABLE WINDOW. 

ща 

ADJUST Ri то ACHIEVE ' 
4 A. SENSITIVITY ОР то А PROGRAMMABLE LIGHT METER 
INPUT 7 FEW Мищуота PER 
VOLTAGE LED. SE& POPULAR ELECTRONICS +4 
(SEPT. 1978. ер. 92-97). 
> 


SQUAREWAVE OSCILLATOR 


Cd S PHOTOCELL 
ВАО SHACK 27-іе) 


АО105Т ВІ AND R3 SO LED GLOWS WHEN 
LIGHT АТ РС! 15 ABOVE OR BELOW ANY 
DESIRED LEVEL. 
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LED FLASHER /OSCILLATOR | 
5909 | 


бром RC 

EASIEST TO USE ІС IN THIS NC 
NOTEBOOK., FLASHES LEDs OR 
CAN ВЕ bsED АЗ ТОМЕ SOURCE, Ек 
WILL DRIVE SPEAKER DIRECTLY. 
WiLL FLASA A RED LED WHEN УР V+ 
IS ONLY 1.5 VOLTS. 

LED FLASHER | POWER FLASHER 

хх +3 \ 


ВЕР LED у +1.5у 


51: 

OPEN: £Hz. OPTIONAL 

CLOSED*S.S Ha FLASH 
RATE 

CONTROL. 


INFRARED TRANSMITTERS 


TRANSMITS | 
StEADY IR LED IR LED. 


| KHz (224-1942) мач +LSV | (220-132) мач — 4L.5V 
Томв. TRANSMITS | | 

DI$TINCTIVE 
WARBLE TONE 


LIGHT CONTROLLED ТОМЕ 


бу Тоне: 
FREQUENCY 
INCREASES 
WITH LIGHT. 


Са® 
PHOTOCELL i. Өл 
(226-116) - SPKR 
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LED FLASHER/OSCILLATOR (continuen) 
3404 


МНООРЕК СН! КРЕК 


15у 


| SIUcON | 
l. SoLAR RI – зак (376 На) | 
87. ` сео R2- Lok (719 На) RY- 150 (2.88 кнг) 
$PKR R3- 330 (1.73 кн) RS- 47 (6.54 Khi) 


TTL CONTROLLED 3403 SPkRS 
+5 ше. +5у у 
100 
11404 
14 с 
| Y 1 ДМЕ. 
Н =. FLASH LED сі Hs ТОМЕ + LED GLOWS. 


L * INHIBIT 10ОлЕ LI ІмніІРІТ 


DOT /BAR DISPLAN DRYVER 
LM39I HN 


ONE ОР THE MOST IMPORTANT 
CHIPS ІМ THIS NOTEBOOK. 
LIGHTS UP то IO LEDs 
(ВАР мо0к) ок  l-OF-I!O LEDs 
(бот MooE) IN RESPONSE TO 
AN INPUT VOLTAGE. CHIP 


CONTAINS A VOLTAGE DIVIDER 
Ако IO COMPARATORS THAT 
TURN ою IN SEQUENCE AS 


THE INPUT VOLTAGE RISES. 
HERE`S А SIMPLIFIED VERSION 
OF ТАЕ CIRCUIT: 


LED 
+V 


Ru 
Р.о $ %%-І8у 
IN 
Ч море 
REF REFERENCE. 
OUT VOLTAGE 
REF SOURCE 
ADJUST (.2у) 


в. AND Во ARE THE ENDS OF 
ТИЕ DIVIDER  СВАМ. THE REFERENCE 
VOLTAGE оотРоТ (REF дот) 15 12-13 
VOLTS. CONNECT Рм Q TO PIN 1 FOR 
рот море ов +V FOR BAR МОРЕ. 
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TO ourPUT LEDs 


IF THE LEDs FLICKER, COMME 


^ CAPACITOR (0.05 „Е То 
2.2 AF) FRom (Ер ANODE СМЕ 
то Рім 2. 


| -V +V Rio ІМ Rm REF ВЕР MODE 


OUT АРУ 


DOT/BAR DISPLAY 


27. t5-I8 


10 
4 
в 
К! CONTROLS 7 
LED CURRENT, 
CURRENT 6 
THROUGH RI 
IS n „ео 5 
CURRENT. SINCE 
CURRENT (I) 4 
THROUGH A 
RESISTOR (В) 3 
15 VOLTAGE 
Асвоз5 R =. 
DwiDED ВХ 
К, ІК GIVES 1 
Ан LEO 
CORRENT OF б рот 
10 мА. 
©\ 
WHEN +V = +Ъ-18 уостъ, THE READOUT 
RANGE |5 0.13 — 130 VOLTS. то 
CHANGE RANGE то 0.1-1о VAT 
(0.1 мост PER LED), INSERT А БК 
РОТЕНПО МЕТЕВ BETWEEN PINS 0 
AND 7 CONNECT VOLTMETER 
ACROSS PINS 5 AND а AnD ADJUST 
R2 FOR і УОТ АТ РМ S. THEN 


ADJUST Ik POT UNTIL LED 10 GLowsS. 
REPEAT THIS PROCEOCURE FOR ОЛ 
уыт АТ PIN S Амр LED |. OK 

TO REPLACE THE iK Рот WITH А 
ОЕ THE PROPER 


FIXED RESISTOR 
VALUE. 


— A ——OI — 


DOT/BAR DISPLAY DRIVER (continuen) 


LM3931HN 
45-18 у 20-ЕГЕ МЕМТ READOUT 
Р. | Е THIS сіксот! зномз How ТО CASCADE 
Д UNDE 2 ор MORE (1М341455, WHEN + V = 
"d S VOLTS, THE READOUT RANGE 15 


ола V TO 2,7 V. HIGHEST ORDER LED 


STAYS ON DURING OVERRANGE. AVOID 
SUBSTITUTIONS FOR RI, R2 AND ЕЗ. 


51 15 THE МОРЕ  SwiTÓRH, USE А 


РРрт  ToectE.  PosiTioN | SELECTS 

nisu BAR AND POSITION Z SELECTS DOT. 
К+ OMIT я IF ONLY one МОРЕ 15 
"ng REQUIRED. — SIMPLY WIRE ИУ TRE 
тави СОРРЕСТ CONNECTION $. 

же 
18 < 
Е FLASHING ВАК READOUT 


| 
Бе 

E 

" 


Мағ» R. 
< чур 
«| 4 *3-1&v 
1—4 R2 
525 : 
к А 
€ ІМ | CONNECT 
ит PIN 9 то 
"d | PIN H 
сува Де. 
"d ^ | оғ +V. 
x э 
510) ^ 
ТИЕ  cCIiRCDIÍS ом THS РАСЕ WBEN. ALL 10 LEDs ARE ом 
КАРЕ.  ADAPIED FROM NATIONAL, THE DISPLAY FLASHES. OTHERWISE 
SEMICONDUCTORS 14394 LITERATURE. THE LEDs | DO NOT FLASH. 
Bom морк WELL. INCREASE СІ TO SLOW FLASH RATE. 
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ПОТ/ ВАК DISPLAY DRIVER (continued) 


LM3941HN 
+q SOLID- STATE OSCILLOSCOPE 


THIS 16 Ам 
EXPERIMENTAL 
SOLID - STATE 
SCOPE ТААТ WILL 
FIT IN А POCKET 


RI: VERTICAL GAIN 
R$; HORIZONTAL 
SWEEP (ТМЕЊА5ЕЈ 


1м39/4 ЕН 


ІМ USE R3 TO 
SCREEN: SYNCHRONIZE SIZE HOUSING. 
RI SCOPE WITH THE RESOLUTION 15 
ІК 100 RED LEDS INCOMING WAVE.| POOR, Вит VARIOUS 
CONNECTEO TO WAVEFORMS CAN 
INTERSECTING BE VISUALIZED. 
LINES .LIKE THIS EXPAND BOTH THE 
R2 VERTICAL AND 
IK HORIZONTAL CIRCUITS 


FOR MORE RESOLUTION. 
FOR МОРЕ INFORMATION 


ЗЕЕ POPULAR ELECTRONICS, 
AUGUST 1414 (рр.78–74). | 


ADD оР-АМР то 
INPUT FOR MORE 
SENSITIVITY. USE 
К! TO CALIBRATE. 


$: | = TRIGGERED SWEEP 
2 = FREE RUNNING > да | 


USING THE _М391Ч AS А CONTROLLER: 
RELAY OPTICAL COUPLING 


+ RELAY: NORMALLY ОРЕМ > 
€ POINT а! АТ prensa E 
с +9 І-ОЕ-І0 LEDs 
TO DETECT 
ANY LED SPECIFIC. 
OUTPUT Кі OUTPUT RI 


чук LEVEL. 47K 


а! 
ғ м, 
Сі —47uF (PREVENTS CHATTER) 4 AE 12- 2 7404 
Di — №914 QU; Рното- б): USE RADIO SHACK 
RYI— RADO SHACK 275-004 TRANSISTOR 270-130 ЕТС. 


HP 


DOT/BAR DISPLAY DRIVER 
(М3415М 


TO ООТРОТ LEDS 


LOGARITHMIC VERSION oF THE IF THE LEDs FLICKER, CONNECT 
LM3914 М. THE | LM381I4N BSES A CAPACITOR (0.05 „Е – 2.2 Е) 
А STRING ОЕ ІК RESISTORS FROM LED ANODE LINE TO 
AS А VOLTAGE DIVIDER WITH 
LINEARILY SCALED DIVISIONS, 
THE VOLTAGE DIVIDER RESISTORS 


OF ІНЕ LM3QSN ARE SCALED I -V +V R. IN Rw REF REF MODE 
TO GIVE А -34B INTERVAL OUT ADI 

FOR EACH OUTPUT. THIS CHIP 

15 1ОБАЕ FOR VISUALLY MOni- ЗЕЕ LM39I4N FOR EXPLANATION 
TORING THE AMPLITUDE OF ОЕ PIN FUNCTIONS. 


AUDIO SIGNALS. 


о TO -27 dB bOT/BAR DISPLAY 


+3-1ем 


LED DISPLAY 


ж 
BAR МОРЕ. 


О dB (FULLSCALE ор ғ) @ e @ e @ @ o @ @ ө 


-3 4B ( 707 Fs) еееегеееес 
т ш -ьав ( 500 Fs) Фееегеееос 
% 

< -9 dB (.ъ54 Е5) еееееееооо 
РА | — 172. dB ( 250 FS) еееееесосо 
ES -і5 в (177 Fs) сече. ооооо 
"d -i8 ав (1275 Fs) •с...-оооооо 
< -21 468 (.0в6 rs) ееессооооо 
A -24 а (.062 FS) eeoocoooooo 
< -274в (.очч єз) ФООООООООО 

* ск TO USE 

DOT MODE. 


THE \МРОТ SIGNAL CAN ВЕ CONNECTED 
DiRecTuN ТО рыс WITHOUT RECTIFICATION, 
LIMITING OR Ас COUPLING. SEE THE 
1м39 чм FOR MORE IDEAS АМО TIPS. 
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LED VU METER MODULE 


М5М3%15 

INCLUDES LED BARGRAPH DRIVER 

AND LEDs ON SAME SUBSTRATE. LED 10 
MAKE MODE PIN HIGH FOR BAR- 

GRAPH MODE. LEAVE OPEN FOR LED 9 
бот MODE. SEE РАТА SUPPLIED 

WITA MODULE FOR MORE INFORMA- MODE 


том. ALSO, ЗЕЕ 1Мм39/4 Амр 24м 3915. 


VU BAR GRAPH DISPLAY 
Ru 


+ 12 TO ау +5 25 4 
| Џо IO мЕ SIGNA 
R Lo 


үз 


LED | 


Мер 


L-]1 Се Сеј [=] [я] Сеј СУ Геј [51 [5] 


рі CONTROLS 
CYCLE RATE. 
RU CONTROLS 
RANGE. 


TWO GATE OSCILLATOR 
SWITCHES 4066 ОМ 
ANO ОРЕ, C2 15 
CHARGED VIA R2 
ANO DISCHARGED 
gY ЕЗ ТО СІУЕ 


VOLTAGE Ense 


е 


q 


NSM 3910 


7 18 4 
|= Va 4049 
(6 аоомо UNUSED 
INPUTS — Рім5 


7, Чи, (4) 


qu 


L 


GROUND 


R8 
9 


REFERENCE ADJUST 


REFERENCE OUT 


IN 


LCD CLOCK MODULE 
PCIM-1651 


NOTE: ALL UNUSED Pins MUST GO TO 


%, ов V youR CHOICE)! 
COMPLETE CLOCK MODULE. g ss C )! 


REQUIRES ONLY 1.5 уст 
СЕ: Амр SWITCHES. 

FOR COMPLETE INFORMATION 
SEE DATA SUPPLIED |. WITH 
MODULE. Уә | MUST МОТ 


EXCEED 1.6 vocrS! ALS мор LMP SET Ves № AU2 AL! 


ALARM CLOCK 


` PIEZO j 
ALERTER IO SET ALARM: 
(273-004) 


USE FoR I. PRESS AtS TWICE ; PRESS 
CIRCUITS SET UNTIL HOUR APPEARS. 
BELOW mc 
ACSO... 2. PRESS ALS ; PRESS SET 
UNTIL. MINUTES APPEAR. 
15м + 5. PRESS А45 
ALARM CLOCK RADIO 
TO +9 VOLTS 
KEEP RADIO 
SWITCH ON. $: ((05Е TO 
`` BYPASS ALARM EIL 
IN 914 TO RADIO t | | | 
ТО AL] CONNECTOR K G 
2м12:2 
ТО Vss a TO RADIO — SCR 
CONNECTOR (275-1007) 


CLOCK CONTROLLED RELAY 


CURRENT DRAIN: 
RELAY ОМ = 14.8 мА 
. +9у RELAY OFF? 1.8 мА 


Y CAUTION: USE 
CARE WREN 
SWITCHING 
LINE  VoL.rAGE! 


DO NOT EXCEED Si: NORMALLY CLOSED 
CONTACT пал PUSHBUTTON., 
OPEN (PRESS) то 
| ЈЕ ај РЕЗЕТ. MUST 
TO ALi : Q 125У wAIT FoR 15 
RELAY * SECOND ALARM 
TO Vss. (115-004) CYCLE BEFORE 


= RESETTING. 


TIMER. 


555 

THE FIRST AND STILL THE 
MOST POPULAR ІС TIMER 
CHIP. OPERATES AS A 


OME-SHOT. TIMER ОЁ AN ASTABLE 
MULTIVIBRATOR. ТАЕ 556 |5 _ _ 
Two 555 CIRCUITS ON ONE СНІР. 


555 EQUIVALENT CIRCUIT 


„ INTERNAL 
REFERENCE 


| AND 2 ARE COMPARATORS. Ci&cuni 
CAN BE MADE FROM . INDIVIDUAL PARTS | 
AS SHOwN... BUT 555 15 MUCH SIMPLER. 


ONE-SHOT TIMER 


+5-15у 
RI 2 о TRIGGER А 
IM INPUT П 
Ie T-9 
3 oorur ГТ 
су ја ТЕН 
ІмЕ 
VALUES SHOWN GIVE 


| SECOND OUTPUT 
PULSE. 


Че 


GROUND .! 8 Ус 
TRIGGER 2 7. DISCHARGE 
ourPur 5 b THRESHOLD 
REsET 4 5 CONTROL 
VOLTAGE 
BOUNCELESS SWITCH 
+5-15 
PRESSING SI GIVES 
CLEAN О. SECOND 
RI OuTPUT PULSE. 
100K 
БЕЛЕ) 
М SI 
г. 12 
АЕ 


Ж ПРАВО SHACK 215-004 


VALUES ОР Ё ANO с! SHOWN 
Мит Рош. RELAY IN FOR OP та 
A&our Ц SECONDS. USE POINTER 
Кчов Амр PAPER SCALE TO 
HELP CALIBRATE CIRCUIT. 11565 IN- 
CLUDE DARKROOM TIMING. CIRCUIT 
CAN BE TRIGGERED BY А 


NEGATIVE PULSE oR МТВ A 
PUSHBUTTON  SwiüicH ACROSS 
Pins | AND 2, 


TIMER (continued) 
РГ LED TRANSMITTER 


TOY ORGAN t 


R3 


+4 Too Loup? Ri OR 


Rl ADD 100. 10K 

look RESISTOR, US& INFRARED 
(сомт вос LED FOR BEST 
FREQUENCY Rt ма RESULTS. 
RANGE) ik 


ёг CIRCUIT PULSES LED 
iK Ci WITH 45 45ЕС LONG, 
-OSF IZO мА PULSES АТ 
L A RATE OF 4.8 КАг. 
PULSE GENERATOR 
TYPICAL VALUES: 
+5-15 
с! - оо АЕ 
(2 — 0.05 АЕ 
C3 — О.о Е | 
C4 — 0.005 AF RI LJ Ё Ш |. 
C5 7 0.001 АЕ ім 
DSE ANY R2 USE TO SUPPLY 
AVAILABLE VALUES ік CLOCk PULSES 
НЕ THESE АВЕ TO TTL AND 
1 NOT AYAILA&LE. LS LOGIC 
у Y CIRCUITS. RI 
AUD | BDDITJIONAL СІ CONTROLS PULSE 
STAGES IF DESIRED. .01 


REPETITION RATE 
SWITCHES АВЕ NORMALLY + 
OPEN  PUSABUTTONS. = 


MISSING PULSE DETECTOR 
%5-15 
THIS CIRCUIT 15 А ONE-SHOT THAT 


{$ CONTINDALLY RETRIGGERED ВУ 
RIE J|NCoMiNG PULSES. А MISSING ОЁ 
ост 


MiSsiNG Puise RI 


Y. Доок 


ОЕ(АХЕР Pulse THAT PREVENTS 
RETRYGGERING BEFORE А TIMING 
CYCLE 15 COMPLETE | CAUSES PIN 3 
TO GO Low UNTIL A NEW INPUT 
PulSÉ. ARRIVES. РІ Амр с 
Соютро. RESPONSE TIME. DSE IN 
SECURITY ALARMS, СОЮТІКОІРУ 
TESTERS, ETC. 

РАМО SHACK 270-2025 
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TIMER Ссоктімово) 
555 


ULTRA-LONG TIME DELAY TOUCH SWITCH 


+9 | +5-15 


Рі CONTROLS о TOUCH WIRE 
„PULSE RATE (TOUCH AND 
From 555, LED WILL 
RI THIS ВАТЕ 15 GLOW 1 ketoko) 
IM Боев BY: 
| THE чо! WORKS BEST 
RZ То Give ко, INDOORS DUE 
ІК X162 Ако — то STRAY АС 
| #1000 DELAYS. FIELD. ELSE- 
С! WHERE TRY 
IO AF іш IK TOUCHING 


PINS | AND Z. 


ADDITIONAL 
STAGES 


х1000 


| = Же diyPicAL оштрог: 566 (pou 3) 
25 шы чоп Quo ut pul) 
LIGHT DETECTOR DARK DETECTOR 
+4 Саѕ bi icy SHACK +9 рз 


шок BAN ; 


CdS PHOTOCELL 
(RADIO SHACK 
276-16) 


PRODUCES WARNING Тоны WHEN LIGHT STRIKES SILENT WHEN LIGHT STRIKES PHOTOCELL. 


рнотосещ. MAKES А боор ОРЕМ DOOR REMOVE LIGAT AND TONE SOUNDS. FASTER 
ALARM FOR REÊRIGERATOR OR FREEZER. RESPONSE THAN  ADJACENT CIRCUIT. 


ав 


TIMER Ссоһктімиго) 
555 


NEON LAMP POWER SOURCE FREQUENCY DIVIDER 


+9 +5- 15 
бКБЕМ INQI4 ! INPUT FREQUENCY 
RI 
47K 
DIVIDED 
FREQUENCY 
R2 
IK WHITE 4 
TI: ап-1к 
+ (ВАР!О SHACK 273-1380) THE 556 FUNCTIONS 
с! Сі: ом, 250v AS А ONE-SHOT 
2971 Li: NGON LAMP -L. THAT 15 RETRIGGERED 
f = BY THÉ INPUT WAVE, 
= O WORKS BEST WITH BETTER · WAVÉS ARRWING DURING 
QUALITY NEON LAMPS. REDUCE THE Тіміме CYCLE 
Ri SLIGHTLALY Fok MORE ARE ЛОМОВЕР. 


OuTPUT VOLTAGE. 


ONE-SHOT TONE BURST 


TRIANGLE WAVE 
GENERATOR 


PRESS > Амр STEADY  OurPuT 
FREQUENCY APPEARS АТ PIN 3 
RELEASE © AND  OuTPUT FREQUENCY 


ADJUST R TO PROVIDE DP то CONTINUES UNTIL. C2 15 

IO KHz. CurPUT FREQUENCY DISCHARGED BY R4 INCREASE 

THS мен PRODUCES CLOSELY CZ (ов RH) TO INCREASE LENGTH 
SPACÉD TRIANGLE WAVES. THE OF THE  BURST. CHANGE FREQUENCY 
WAVES ARE SEPARATED AT SLOWER ОЕ ТОМЕ BuRST ма RZ OR сі, 


Freavencies (V VNT). 


qq 


x 


DUAL TIMER 
556 


CONTAINS TWO INDEPENDENT 
TIMER. ON А SINGLE CHIP. 

Вотн TIMERS АРЕ IDENTICAL 

TO THE · 555. ALL THE 
APPLICATION CiRCUITS | CAN 

Або ВЕ Вцит Мт TWO 555%. 
THIS РІМ CROSS REFERENCE Мо ^C 


SiMPLIFY SUBSTITUTING TWO 
5554 FoR А 556 ОВ HALF 
А 556 FOR А 555: 


FUNCTION 


GROUND І 7 7 
TRIGGER 2 6 8 
OUTPUT 3 5 9 
RESET ч 4 lo 
CONTROL М 5 3 lI 
THRESHOLD е 2 2. 
DISCHARGE л | 15 
Мес 8 14 14 


INTERVAL TIMER 


Ф РАМО SHACK 275-004 


TIMER | 15 CONNECTED. AS АЗТАВСЕ 


OSCILLATOR.. : 
RELAY  ÜRwER. 1 FIRES 2 ОмсЕ EACH 


CYCLE. 2 PULLS RELAY IN FOR, 3-5 SECONDS. 
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556(1) | 550(2) 


TIMER + 15 А ОМЕ- ЗАСТ 


DISCHARGE 1 Мес 
THRESHOLD _2 DISCHARGE 
CONTROL „3 ТАВЕЗНОЕО 
VOLTAGE ТМЕВ ! 
RESET Ч CONTROL 
TIMER 2 VOLTAGE 
OuTPuT RESET 
TRIGGER © OUTPUT 
TRIGGER 


GROUND 7 


+9 


S: 


ж TWO томы ШІЛІГІ Гала. 
2- STEADY TONE | |ЛЛЛЛЛЛДАЛЛАЛДАЛДАЛДАЙЛДАЛД,. 
3- Tone Войт Mawn Annn. 
555/556 SCR OUTPUT 
Ме 


[- RESET (bas AUN 
CLOSED) 


SCR 


то 555/ 
OouTPuT LOAD 
(SMAuL MOTOR. , LAMP, 


амр ETC.) 


DUAL T | МЕК (сомтімово) 
552 


TWO-STAGE TIMER 


+5-15 


SOUND SYNTHESIZER 


зБ 


IRIGGER + 


BOTH TIMERS АВЕ IN ОМЕ-5ЊОХ 
мора. Фабоомс Тыс TRIGGER 


THIS CIRCUIT 45 Ан  OSCILLATOR + РОТ INITIATES “THE Дю 
коом Р BY A FREQUENCY TiMBg's CNAE TIME. THE- 56фомр 
DIVIDER- Аотозт Rl AMD Рч FOR TIMERS CYCLE ӘВвбілік AFTER THE 
VERY  UNDSUAL SOUND  bFFECTS. FIRST {$ COMPLETE. 


PROGRAMMABLE Ц-5ТАТЕ TONE GENERATOR 


%5-15 


MODE SELECT 


RI 
22K 
(4. | TWO- TONE 
LH STEADY 
R2. не BURST 
оок HH |мечефмрме 
+. = GND 
H = +6545 (Мо) 
©! CHANGE Ci 
33 АЕ AND £4 те 
ALTER THE 


OdrPuTY TONES. 


<-> IO! 


QUAD TIMER 

558 

CONTAINS FOUR INDEPENDENT 
MONOSTABLE TIMERS., EACH 
TIMER 15 SIMILAR TO PART 
OF А 555 TIMER.  ASTAELE 
ОРЕРАТ/ОМ POSSIBLE WITH ONE 


TIMER. (Џес = + 4.5 TO /8 уоств. 
CONTROL Амр RESET PINS 
ARE COMMON. 


BASIC TIMER 


OUTPUT 
TIMING 2 
TRIGGER 3 
CoNTROL Ч 
Мес 

TRI GGER е 

TiMING 2 
очтрит 8 


ПО ouTPUT 
5 TIMING 
Ч TRIGGER 
13 RESET 
2 GROUND 
N TRIGGER 
10 TIMING 


9 OUTPUT 


= pú. 


PROGRAMMABLE SEQUENCER 
Мес 


RI-R4 AND 
RS CONTROLS 


TRIGGER г 
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сч 
КАТЕ. 


CONTROL 


OUTPUTS A,B,C,D бо HIGH, THEN LOW, 
Gliz 


DELAY 


Көз R7 = R@0 =R9 = LS TO 47K 


RS 
јок 


SEQUENTIALLY. 


РЕК STEP, = 


ОЧАР ТІ MER (CONTIN оєо) 
558 


FULLY ADJUSTABLE PULSE GENERATOR 


Усс 


Ві CONTROLS PULSE RATE, 
В? CONTROLS PULSE WIDTH. 
R3-R4* 1.5 TO 4.7к. 


VERY | USEFUL 
CIRCOIT! PULSE 


RATE AND 
паши WIDTH TOTALLY 
- INDEPENDENT. 
ойт SEE BELOW FOR 


MORE INFORMATION, 


SIMPLE OSCILLATOR FIXED DUTY CYCLE PULSER 


SEE ABOVE CIRCUIT. ADD THIS 
VOLTAGE DIVIDER то KEEP риту 
CYCLE | CONSTANT WHEN RATE IS 


es 
Vec THIS witk | 
*2 DRIVE LED} 120 Vec 
pin Pin 
2N2222. 
; R 
КІ CONTROLS = 
FREQUENCY 
LONG DURATION TIMER . 
Усе 


RS = 665 К? = 4.7К 


PUSH то 


START = SELECT RICI, R2C2, R3C3 AND #4064 TO GIVE DESIRED DELAY PER 
STAGE. РЕСАУ = ВКС. TOTAL PELAY = SUM OF Аш; STAGES. LED TURNS 


OFF AFTER TIME DELAY AND TURNS ON AGAIN. 
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TIMER 


7555 VEN 
GROUND /! Ме. 2- ву 

CMOS VERSION ОЁ THE | TRIGGER 2 7 DISCHARGE 

555, МЕРУ LOW PowER 

CONSUMPTION. WIDER OUTPUT 3 о THRESHOLD 

SUPPLY VOLTAGE RANGE. 

LONGER TIM\NG CYCLES. RESET 4 CONTROL 

CAUTION: APPLY POWER TO . VOLTAGE 


7555 ВЕЕОРЕ CONNECTING 
EXTERNAL CIRCUIT. 


FREQUENCY METER LIGHT PROBE FOR BLIND 
Vec i š 


ок 
(2&0) 
ом“ A 
*CALIBRATE = INPUT MUST ВЕ * 
SQUARE WAVE. RADIO SHACK 276-116 


EVENT FAILURE ALARM 


ІСІ = ЧОН 


= то 


.047 AUDIO 
АМР 


ALARM ТОМЕ SOUNDS IF Ы. 14 
NOT CLOSED WITHIN 5-50 SECONDS. 


PHASE-LOCKED LOOP 


ks up Tig" Месо \со 
NC N t C в 
565 


SOPHISTICATED ANALOG SYSTEM THAT 
AUTOMATICALLY TRACKS А FLUCTUATING 
INPUT SIGNAL. VOLTAGE CONTROLLED 
OSCILLATOR (усо) FREQUENCY IS CONTROLLED 
BY очтРит VOLTAGE FROM PHASE 
COMPARATOR. THIS CAUSES veo FREQUENCY 


TO Move  TowARD INPUT SIGNAL. THE 

COMPARATOR VOLTAGE оотРиТ 16 М- ІМ ІМ VCO COM REF DEMOD 
AMPLIFIED AND AVAILABLE FOR OUT м ол ол 
COMMUNICATIONS — APPLICATIONS ... RS SHOWN | 

BELOW. SEE RADIO SHACk DATA Book FOR па. 

МОЕ INFORMATION. 


PULSE-FREQUENCY-M0DULATED INFRARED COMMUNICATOR 
TRANSMITTER 


+4 TRANSMITTER: Rš 

қ CONTROLS GAIN. Ry 
CONTROLS CARRIER 
FREQUENCY. FOR 
INITIAL TESTS, РЕМОУЕ 
МС AND CONNECT 
TRANSISTOR RADIO 
PHONE OUTPUT TO 
ЕЗ VIA 47 ЖЕ AND 
GND. USE Low 
VOLUME SETTING. ЁЗ 
MUST ВЕ JOOK. 
#276-43 ВЕСЕЛМЕВ: RS 

BEST, CONTROLS — GAIN. C2 
Амо C3 бМЕ МСО 
CENTER FREQUENCY 


МІС: XTAL (270-095) ок. OPERATION: POINT LED АТ 
* ELECTRET (270-092) REST. (|. APPLY 


POWER AND OF ~ 4Q.G kHz. 
В3:ТРУ IM FOR МОРЕ GAIN. ADJUST R4 ІМ ХМТЕ умт SHIELD QI WITH TUBE 
боор QUALITY <одмр HEARD TO BLOCK EXTERNAL 
RECEIVER w" FROM рбүй (~ 55-45 kHz). LIGHT. USE Low GAIN 


LENSES мис GIUE RANGE OF 
HUNDREDS OF FEET AT NIGHT. 


(RS) WHEN ADIUSTING 
TRANSMITTER! 


KEEP PwR LEADS ON BOTH UNITS SHORT. USE О. 


| АҒ ACROSS L 
PWR CONNECTONS (AT CHIPS) ІР OSCILLATION OCCURS. HAVE FUN. | 
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ТОМЕ DECODER 
567 


А PHASE-LOCKED LOOP. 

Рм & GOES сом | WHEN THE INPUT 
FREQUENCY MATCHES THE CHIP'S 
CENTER FREQUENCY (fo). THE LATTER 
FREQUENCY 15 SET BY THE TIMNG 
RESISTOR AND CAPACITOR (RAND С) 
AND 15 (1.1) (Rc). В Saewp BE 
BETWEEN 2к-2оК. THE 567 CAN 
BE АртизтЕр TO DETECT ANY INPUT 
BETWEEN 0.01 H2 TO 5оокнг. NOTE: 
1 SECOND OR MORE MAY BE REQUIRED 
FOR THE 567 То [осе ом то Low 
EREQuencY. IMPuTS| Sege THIS CHiPs 
SPECIFICATIONS FOR MORE INFORHRATIOA, 


CONTAINS 


BASIC TONE DETECTOR CIRCUIT 


%4 


АртостАв Е ТОМЕ SOURCE 
(ОРПФМАЦ) 


INFRARED REMOTE 
TRANSMITTER 


+9 


276 - 142. TRANSISTO 
7 ADJUST Ri: UNTIL (рамо SHACK 
ВЕСКИЕ LED GLOWS. 200-130) 
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OUTPUT | ! 8 оотриТ 
CAPACITOR J 
LOW PASS 2 7 GROUND 
CAPACITOR | 
імРәТ 3 е | TIMING 
CAPACITOR 
+4.15 —9.0у Ч 5 { TIMING 
| RESISTOR 


IN MICROFARADS ФЕ THE Low 
PASS CAPACITOR зНомо BE қ /Ғо МНЕКЕ 
м RANGES BETWEEN 1306 (Рой ОР TO 
14% Го DETECTION | BANDWIDTH) TO 62,000 
(Әр то 2% fo DETECTION BANDWIDTH). 


THE VALVE 


THE OuoTPUT CAPACITOR 5нооср HAVE 
Авоот TWICE THE CAPACITANCE ОҒ 
THE Low PASS FILTER CAPACITOR. 


This CIRCUIT 15 
ВАМОМ FoR LEARNING 
TONE DECODER 

8А51с5. THE 567 
PORTION САМ ВЕ 
DSED IN MANY. 
DIFFERENT. APPLICATIONS 
(ЗЕЕ BELOW), THE 
PREDICTED #4 15 

М КИ2: ТИНЕ TEST 
сйсит Фо was [ЪКНЕ. 


CONTROL SYSTEM 
RECEIVER 


R3 look 


RANGE: SEVERAL INCHES. 
056 LENSES TO INCREASE. 


ТОМЕ DECODER (continuen) 
567 


2-FREQUENCY OSCILLATOR  2-PHASE OSCILLATOR 


5.981 KHz 


1.1556 КЊ 


5- уост 
SQUARE WAVE 


( 1KH x) 


BOTH CiRCUITS 
Show ONLY 
THE LATCH 
В. 15 THE 
LOAD (сер, 
RELAY, Етс.). 


*ourPvr STAYS T 
ON EVEN AFTER 
INPUT теме. 1$ = MANUAL RESET Т LOGIC RESET 
REMOVED. | 


о КЕЗЕТ 


L= ОРЕ 
Н * RESET 


NARROW BAND FREQUENCY DETECTOR 


FREQUENCY ам 


ADrusT RI AND 
R2 TO RESPOND 
то CLoSELY SPACED 
FREGUEMNCIES, LED 
| Амр 3 WILL GLOW 


RI [Е FREQUENCY 15 
2к-гок RIGH OR Low. 
j LED 2 мина сцом 
WHEN ТАЕ Рот 
FREQuew CY |5 
: CENTERED, 
4АЕ 
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ТОМЕ DECODER (сонпмиовь) 
567 


e DECODER 


+5 161,2,5 = 7402. 
ACTIVE ОИТРОТЕН 


TOUCH-TONE 


REPEAT 
THIS CIRCUIT. | 

, BELOW. 
1 


7 TUNE | BACH. 
567. МА RV. 


ІМ: 50-200 му 


ІМ =. 
(2 = 4.7 ме 


.47 


1336 Н2 


1477 Hz 
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12-КЕҮ PUSHBUTTON ТОМЕ MODULE 


CEX- 4000 


ТІ 7 
4471 (0447 
1215.9 1331.7 


GENERATES THE 12 STANDARD 
ТЕСЕРНОМЕ “ТОМЕ DIALING FREQUENCY 
PAIRS. V+ SHOULD NOT EXCEED 0 
VOLTS. REQUIRES 3.58 MHz CRYSTAL. 
Ok TO USE FROM | TO 12 KEYS 
FOR REMOTE CONTROL. 

тоосн - Toug 9 IS А REGISTERED 
TRADEMARK оғ Ат + Т. 


PORTABLE TOUCH-TONEÊ GENERATOR 


М+ 
[ij [z] [томе дот 


о # 


84871 Гаа] [948 
1215.9 1331.7] 1911.9 


PORTABLE 
Тоосы--ТОМЕ 
GENERATOR 


1234547 ВФОЖЕ 
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VOLTAGE-TO-FREQUENCY 


FREQUENCY -TO-VOLTAGE I gas Мро 
СОМУЕКТЕР ZERO юе. 
ADJUST NOTE UNUSUAL 
9400 (276-1790) Там 3] LOCATION oF AMPLIFIER 
PowER SUPPLY our 
Vss Pins. COMPARATOR 
№ VoLTAGE- To - FREQUENCY (V-F) bei IN 
MODE, Ам INPUT VOLTAGE WHICH Vref OUT Ерва 22. оот 
HAS BEEN CONVERTED INTO А 
cCuRREnT BY А RESISTOR Ат РІМ GND OUTPUT 
3 15 TRANSFORMED INTO А CO M MON 
PROPORTIONAL  РЕБООЕЮСМ. IN Veer PULSE FREQ. 
FRE QUENCY — TO- VOLTAGE МОРЕ А OUT 
FREQUENCY АТ Pi П 15 CONVERTED 
INTO А PROPORTIONAL VOLTAGE. CAUTION: THIS CHIP INCORPORATES 
THIS cHIP саз ВЕ OPERATED Вотн BIPOLAR AND CMOS CiRCUITRY. 
том А SINGLE ов DUAL POLARITY THEREFORE Смоѕ HANDLING 
PowER  SuPPLY. PRECAUTIONMS ` MOST ВЕ FOLLOWED 
TO Ауор PERMANENT DAMAGE. 


BASIC V/F CONVERTER 


44-15 


FREQUENCY 
= Фот 


FREQ 10 Ё\— optional (USE. 7 
Фот 5 TO ЗОРИМ INPUT VOLTAGE, 
Сена) DURING TESTS). 


O 2*5 & 8 VOLTAGE IN 


ПО 


FSK" DATA TRANSMITTER 


m DUAL. 


FREQUENCY 
сит 


R2 'рок 


CONTROLS 
FREQUENCY 


R3 

IDOK 
BINARY IN 
ен 


RI 
ім 


пет. ХЕрваџемсх 
1265 SHIFT KEYING. USE 
TO SEND BINARY 


R2 CONTROLS OUTPUT. OVER WIRE oR RADIO. 


VOLTAGE-TO-FREQUENCY (continued) 
FREQUENCY-TO-VOLTAGE 
CONVERTER 
ачоо 


AUDIO FREQUENCY 
METER 


IN o 


INPUT FREQUENCY мост 
CROSS О Мот, WORKS UP 

TO 25 на. Ё2 15 ZERO 
Артоѕт FoR МЕТЕВ. ADJUST 
R7 TO с! МЕ MAXIMUM 
REARING АТ 25 KHz IN. 

FOR MORE STABILITY, CHANGE 
Ке то GV ZENER DIODE. 


ANALOG DATA TRANSMISSION SYSTEM" 
RECEIVER 


TRANSMITTER, 
"quisa 


R2 
IM 
Q! 
ANALOG Жарға свом А Резо“ 
SIGNAL IN BY MICHAEL РАША OF 


" - TELEDYNE: 
THE SPKR 15 OPTIONAL BUT MAY PROVE  AELPFULL DURING- Анта TESTING. USE Ам 
INERARED LED (РАМО SHACk 2763142). а! CAM ВЕ THE PHOTOTRANŞISTOR SUPPLIED WITH 
THE | LED OR RADIO SHACK 2263202 R? ІК THE КЕСЕШЕК 15 2620 ADJUST. 


M 


VOLTAGE CONTROLLED 


OSCILLATOR (VCO) GROUND .! а +9-2ч VNA 

566 к. 2 2. 1C] 
IL ovr 3 е R| 

МЕРУ STABLE, EASY TO USE 
TRIANGLE AND SQUARE WAVE /N our 4 Š MODULATION 
OUTPUTS. Е! Амр СІ: CONTROL IN PUT 
CENTER FREQUENCY. VOLTAGE | 
AT PIN $ VARIES FREQUENCY. 2 (Neer INPUT моште) 
IMPORTANTI : OUTPUT wAvE DOES CENTER FREQUENCY = у 

: сс 


Nor ҒАМ ТО о Мост! АТ 12 
VOLTS (PIN 8), FOR EXAMPLE, TRIANGLE 
ОотРОТ Cycles | BETWEEN 44 AND +6 * 
MoLrs. SQUARE oOuTPUT CYCLES FSK GENERATOR 
BETWEEN +6 Амр +П.5 VOLTS. 


+9-15 


FUNCTION GENERATOR 


+9-24 


USE то TRANSMIT BINARY 
РАТА OvER TELEPHONE 
L |115 Кн LINES ОР STORE BINARY 
В 18,0 КНа | РАТА ом MAGNETIC ТАРЕ, 
Yoc = 9 Мот. иа 


RZ CONTROLS 
FREQUENCY. 


TWO-TONE WARBLER 2 
Ке 
| том 
WARÉLE RATE. [> | D d 
R3 cowTRoLS RS 
ТОМЕ FREQUENCY. R2 IM Зазе 
ток 2; 4049 2 А т 
L2 = Vs 4049 сч + 
2.2.44 | 05 „Е тоо 
1 p= | 5] 250 ток | 5 | 
8 + вл. 
all. сл 5РКЕ 
= w: 
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ANALOG-TO-DIGITAL 

CONVERTER 71507 ENABLE |! 8 RESET 
Сок 2 1 Mega 

PROVIDES ANALOG -То- 

DIGITAL | CONVERSION FOR GROUND 3 б Vec | 

MICROPROCESSORS. CAN 

PRovibE Ч-ВІТ OR 8-BIT ourPuT 4 5 ANALOG 

OUTPUT | WITH EXTERNAL IN 

COUNTER PLUS STEERING | 

LOGIC. MAkes GooD Ме | ~ 55 то G уоцт$ 

РОБЕ мирта MODULATOR. Ме: - 8 ТО 16 voLTS 

NOTE: USE Veel ов Ме 2 

+5 PULSE WIDTH MODULATOR 


о9ТРОТ = 15 Vee | то .25 Vee | 
S 47K 


„Фет І5УІМ: | | | ц5у 
ок 
ки 
2.0V IN: ЗИЛ. 783 hz 
410 рЕ 4. (схоск- поокн) 
8-BIT ANALOG-TO- DIGITAL CONVERTER 
MSB LSB 
8 -BIT DATA BUS—= 1 | | | À Л +5 Fomr second 
5 |6 19 2 HS Je |19 7415193 FOR 
BUS ENABLE 6 1 20 H-BIT OUTPUT, 
(маем Low) 7415374 WORKS BETTER. 
И |LOAD 10 


трио PROJECT м! 518”? 
FOR ADVANCED 
EXPERIMENTERS. ? 16 12 
+5 - 
à = А 
5: | Дт 
чак ток 
| 3 4 , 
TL50? и р 11 р D [ D 2171 
E ) 


z ІСІ = 74.500 IC? = 741502 470 


8-BIT DIGITAL-TO-ANALOG 
CONVERTER DAC 801 


PROVIDES veky FAST 8-BIT 
DIGITAL-TO- ANALOG | CONVERSION. 
WILL ACCEPT TTL LEVELS 

АТ INPUTS BI TO B8. САМ 
PROVIDE + ООТРОТ, 05Е 

ТО INTERFACE MICRO COMPUTER 
TO ANALOG DEVICES. 


COMPENSATION 


-Vesp tVeee Vt 88 87 ве BS 
p] в 


Тот V- Хал 5! 82 83 84 


ВІ — MOST SIGNIFICANT BIT. THRESHOLD 
B8-LEAST SIGNIFICANT BIT. CONTROL 
Vt- +4.5 то 18 V. 
8-BIT DAC 
+10 
B! B2 83 84 ES ве E? B8 | 
Ы р ЙЕ А. ЖОЛ Л 17 E ток ток 
4.7K S |6 |? [8 [9 јо |! jw 
I4 ч [ = бит 
ОАС Во! 
15 OUT 
2. 
азк 3 ie [13 ] 
1 Ке], 7 
E V- V+ 
DAC 80! POWER SUPPLY 


TI: 20vAC / 25.2 VAC СТ (278-1512) 
(ок то обе 275-1505 ғов NON- 
PRECISION APPLICATIONS.) 

IN 


f 


CAUTION | RECTIFIER 
(276 — пе) 

YOU MUST 

IN SULATE 


CONNECTIONS! 


* use. то-2279 HEAT SINK. 


IH 


Ж 
„Ноу (ADJUST 
МА RI). 


*ouLY 75V 15 
AVAILABLE IF Т) 
15 273-1505. 


ь +5У 


common (С) 


 —a  —  —————————————————— m 


8-BIT DIGITAL-TO-ANALOG 
CONVERTER DAC 80! (CONTINUED) 


256-5ТЕР STAIRCASE GENERATOR 


+5 


7415193 7415 193 ram 


| но 
IOK 
+10 e 
.O01 


во | 
RI: Ctock Т 
ВАТЕ 
Cl: INCREASE TO 
осом КАТЕ 
2 61: CLOSE FOR 
£ i UNIPOLAR 
3 -5 +5 7 OUTPUT 
R2: FULL SCALE 

ADJUSTMENT ШР. Ит. Е 


DAC 801 ТОМЕ GENERATOR 


| 


+5 
о 
220 Б 
8 Ji CHANGE OR OMIT 
ОРКЕ. ONE OR. MORE 
INPUTS. TO DAC 80) 
RI Амр С! ТО МАКЕ UNIQUE 


CONTROL ТОМЕ WAVEFORM S. 

RANGE. 

Nore: +IOV. REFERENCE 
CAN ВЕ t5 то +оу 
IN NON= PRECISION 
RoLES (6.4. TONE 
GENERATION 
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TEMPERATURE SENSOR AND 
ADJUSTABLE CURRENT SOURCE 
LM33H (775-1734) 


I= R 
23 TV 
VERSATILE  $-LEAD COMPONENT THAT LOOKS ъ= -У (GND) 
МОРЕ КЕ А TRANSISTOR. THAN Ам ТС. 
САМ ВЕ USED AS А TEMPERATORE SENSOR, 
CURRENT SOURCE FoR LEDs Амр ОТАЕВ 
COMPONENTS OR CiRCUITS, VOLTAGE REFERENCE, 
ETC. 
BASIC THERMOMETERS BASIC CURRENT SOURCE 
+5-гоу +5-гоу 
| %2-20У 
MAXIMUM 
QUT Iser = CURRENT 
CURRENT OuT =|О мА, 
2201  мто PN 2. 
4 QUT Езет 


IOK OUTPUT VOLTAGE 
VARIES lO  MiLLI— 


‚ О®??. 
VOLTS 9 KELVIN. зет = FaF Ат 25°. 


VOLTAGE REFERENCE CALIBRATED LED 


+3-20V 


| (MYST. BE IV 
OR MORE ABOVE 
OUTPUT.) 


15 0. 4.5 мА 


А OUTPUT: 
IOK ik 3.3K о0:8- 5.ом 


CONSTANT LED 


7 .ootAF N OUTPUT FOR ANY 
ADJUST VOLTAGE INPUT BETWEEN 
| оштрот 2-20 мост5. 
| RAMP GENERATOR LIGHT METER 
| 45-20v ` 990 о-1 мА 


ТОР FLATTENS — *222 BULB CLOSE 
IF INPUT TO ра GWES 
PuLSE RATE 2.5 „А OuTPUuT. 
| Too $Low. 

PCi- CdS PHOTOCELL 
(RADIO SHACK 226-16у = 


) 


w. aa. 1 2 — ЧЕРНИ НЕН) ТЕШУ ЧЕ L uk Е ҮН Uu ЧЕ iz. „Ф. ао ајан o. ара НЕ 


POWER AMPLIFIER 


LM3865 сам А 8 блім 
-|мрит 2 7 BYPASS 

DESIGNED | MAiNLN FOR Low 

VOLTAGE AMPLIFICATION. WILL + INPUT 3 6 +49-12у 

DRIVE DIRECTLY Ам 8-онм 

SPEAKER. GAIN ҒІЕр AT 20 GND 4 5 OUT 


BUT CAN ЕЕ INCREASED то 
Аму VALUE DP TO 200. 


X20 AMPLIFIER. X200 AMPLIFIER 


SIGNAL 
ім 


SIGNAL 
IN 


“Л 


Ж (à CONTROLS INPUT SIGNAL LEVEL. E SPRR 
ў 


у 
BASS ВООЗТЕК AUDIBLE ALARM 


ри %4-12Ұ ТОМЕ 
FREQ: 
2.1 ЕҢ». 
REDUCE 
с TO 4 
INCREASE CAUTION: 
FREQUENCY. VERY гоор]. 


SIGNAL 
ім 


бым: IQO Hz = 2545 
` 2KHzt = 1946 


HIGH GAIN POWER AMPLIFIER 


CIRCUIT. SHOWN +9у 
IS VERY SE£NSITIVÉ 
LIGAT WAYE 
RECEIVER. OK TO 
DSE OTKER OP- 


USE CARE; +9 GAIN=20 ÇTO CHANGE 
SPKR CAN ЗЕЕ АвочЕ). 
BE горе! / 


AMPS FOR THE Qi 
това. y an. 
а i 
б\- PAOTOTRANSISTOR Q š 
(RADIO SHACK 2767130) 
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8-МАТТ POWER AMPLIFIER 
LM383 / TDA2002 


POWER AMPLIFIER DESIGNED SPECIFICALLY 
FOR AUTOMOTIVE APPLICATIONS — Вот 
IDEAL FOR ANY AUDIO AMPLIFICATION 
SYSTEM. DESIGNED то DRIVE А Я-онм 
LOAD (EQUIVALENT то А SINGLE 4-онм 
SPEAKER ой тб 8-онм SPEAKERS 

IN. PARALLEL). — THIS CHIP СОМТАМБ 
THERMAL SHUTDOWN ÇIRCYITRY ТО 
Рвотест ITSELF FROM EXCESSIVE LOADING. қ. мота PRE- 
THIS WILL CAUSE SEVERE DISTORTION FORMED LEADS, 
DURIN G OVERLOAD CONDITIONS. YOU MUST 
USE АЮ APPROPRIATE HEAT SINK 


(с.9. RADIO ЗНАСК 275-1555). SPREAD... I=- + IN 
5омЕ HEAT SINK COMPOPND (276- 1372) 2-- IN 
ON THE 14383 TAB BEFORE ATTACHING 3- бмр 
ThE — HEAT Sink, Ч- ош 
5-+5-2оу 
8-WATT AMPLIFIER 
| 
%5-20У 
OPERATION: 
cs ша! 
1000-2000JF. L USE НЕАТ SINK. 
Li 2. ВЕООЩЕ: POWER  SuPPLY 


VOLTAGE То (-% Мот 
1-4. SPKR (AS № tigcurm BELOW) 
ор (Е SEVERE. DISTORTION 
2-АЛ sP«es ассой®. 
IN PARALLEL. 3. Рофт APPLY EXCESSIVE 
INPUT SIGNAL 


съ 
Ч7омЕ 2.21. 


-L. У С4— РАСЕ CLoSE AS PossiBLÉ То THE тс. 
4 Е2-ок то usE 4-10Л. RESISTORS IN PARALLEL. 


16- ИАТТ BRIDGE AMPLIFIER 


ст 
AUDIO 10АЕ 


RESISTORS | IN 
PARALLEL 


DUAL 2-WATT AMPLIFIER 
Ем! 877 /LM377 


HIGH QUALITY, EASY TO UsE PowER 
AMPLIFIER, IDEAL FOR DO-IT-YOURSELF 
STEREO , РА. SYSTEMS, INTERCOMS, ЕТС. 
AUTOMATIC THERMAL SHUTDOWN PROTECTS 
AGAINST. OVERHEATING. 7О 46 CHANNEL 
SEPARATION MEANS VIRTUALLY NO 


CROSSTALK. ONLY 5 MicRoVOLTS NOISE INPUT. 

HEATSINKING; UNNECESSARY | IN MANY BIAS our К] нм -IN 
APPLICATIONS | SINCE AVERAGE | POWER. 15 GND 

USUALLY WELL Below BRIEF PEAKS. ім 

ANY CASE, PINS 3,4,5,10, П AND 12 SHOULD NOTE: GND  PINS SHOULD 
BE CONNECTED TOGETHER. ЈЕ LOAD EXCEEDS ВЕ HEAT SUNK FOR 


РЕМСЕ RATING, THERMAL SHUTDOWN WiLL MAXIMUM POWER. 
Оссив... AND WILL CAUSE SEVERE DISTORTION: 

USE HEATSINK (ОР TO IO SQUARE INCHES ОҒ 

COPPER Бо: ою PC BOARD ов МЕТА: FIN) 

(Е THIS occoRS. ' 


H-WATT AMPLIFIER 


STEREO AMPLIFIER 


ак 100k 


LBK 


PUBLIC. ADDRESS SYSTEM 


ток Фок ёк оок В.Л ЗРКЕ 
use Low і 
TO MEDIUM THIS CIRCUIT 
|МРЕРАМСЕ È WORKS WELL, 
(00660: NOTB FEWER 
DYNAMIC PARTS IN 
MICROPHONE LMI87? / маз? 


ои 17. STAGE... THANKS 


TO SPLIT PowER 


SUPPLY. 
19 
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COMPLEX SOUND GENERATOR 


SN76477N NOTE: THE SN464828 INCLUDES BULT- 
IN SPEAKER AMPLIFIER. THE 5М270427 
DoES МОТ. 

INCORPORATES  S.L.F, ENVELOPE SELECT | 28 ENVELOPE SELECT 2 

(SUPER Low FREQUENCY 

OSCILLATOR), VCO беоомр 2 MIXER SELECT С 

(VOLTAGE CONTROLLED 

OSCILLATOR), NOISE EXTERNAL NOISE CLOCK MIXER SELECT А 


GENERATOR Амр А 
MIXER TRAT ALLOWS NOISE CLOCK Му. 4 
THE OLTPuTS FROM 


MIXER SELECT B 


ONE OR MORE OF NOISE FICTER МА 5 ОМЕ-5НОТ Ам, 
THE  АвоуЕ то ВЕ 

COMBINED. САМ ВЕ NOISE FILTER Ц Б ONE-SHOT 214 
OPERATED TOGETHER | 
WITH APPROPRIATE. DECAY Му 7 усо SELECT 


RESISTORS AND 


CAPACITORS ТО ATTACK [DECAY 4. 8 зек Ш 
PRODUCE MANY KINDS P j j | 
OF 500м03: CAN ВЕ SYSTEM ENABLE, 4 S.L.E LAM 
CONTROLLED BY EXTERNAL 

LOGIC. SEE DATA ATTACK „AM 10 PITCH CONTROL 
SuPPLIED WITH CHIP FOR 

MORE  !NFO. AMPLITUDE _AAA.. 1 VCO AA... 


FEEDBACK „AM 12 vao фан 


Аимо OUTPUT EXTERNAL МСО 


THIS CHIP 15 EASY +4.5 - 12у (q v BEST) У веб 
TO ОЗЕ IE YOU Россои/ 


БАТА SHEET INSTRUCTIONS. 


PERCUSSION SYNTHESIZER 


+9 
Sl — PRESS TO ACTIVATE SOUND. 


Е5200% 


чк 


CONTROLS ADOS USE 270K FREQUENCY CONTROLS 
DECAY EXPONENTIAL TO SLow Сомтвос $оомо 100- 
DEc AY ATTACK (сом/- DRuM) DURATION 5оо 


Гм. +. u. LIT AWA r ; (VOLUME) 
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р ао ард. а Ааай БРИ от тии В "————— v—— —— á———— = 


COMPLEX SOUND GENERATOR (continuen) 
SN75*177N / 


NOISE GENERATOR 
44 


| NOIS& SELECT PIN 
26] — 


RS2004 
5М76477м 


8-онм 
SPKR 


PRODUCES STEADY MISS. МАКЕ SNARE DRUM 
BY CaNAECTING PUSHBUTTON IN SERIES WITA 
SPEAKER. ADD 5.4.6 OscICLA TOR TO MODULATE 
THE HISS. (SELECT 5. Е. + NOISE BY CONNEC- 
TING PINS 25 Anp 26 TO GND Амр Pim 27 TO 
%4у, ADD IM POT FROM Pin 20 то GND Амр 

} АЕ CAPACITOR FRoM Рим 21 То блр.) Ѕоџм№рѕ 
LIKE STEAM TRAIN OR PROPELLER AIRCRAFT 

DEPENDING ON ADJUSTMENT ОЕ Ім РОТ. 


100-500 
(Моцоме) 


UNIVERSAL UP-DOWN ТОМЕ GENERATOR 


SI- PUSH. FOR 


#52009 


$-oHM 
БРКК 


— 


5 CONTROLS Vco S.L.F. CONTROLS 
РЕСАЧ FREQUENCY FREQUENCY Бочне 
DURATION 


PRESS ы AND RELEASE TO HEAR UNDULATING ТОМЕ. 
THAT О СРАРЏАШХ DECAYS AND STOPS. CHANGE УСО 
Амр &L.R COMPONENTS FOR MANN DIFFERENT SouND EFFECTS 

RANGING FROM SIREN ТО SCIENCE FICTION MOVIE SOUNDS. FOR CONTINUOUS 
Зооюр, OMIT COMPONENTS AT PINS 7,8, 23, 24 AND беоомр PIN 9. 
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COMPLEX SOUND GENERATOR 


SN75488N 
MODIFIED VERSION ONE-SHOT ООТРЦОЛТ ENVELOPE SELECT ! 
OF  SN?3GuDN. 
INCLUDES BUILT-IN VéO OUTPUT ENVELOPE SELECT 2. 
AMPLIFIER FOR 
DIRECT SPEAKER NOISE CLOCK OUTPUT S.L.F. SELECT 
DRIVE. NOTE 
ТААТ SN 76488М S.L.F. OUTPUT MIXER В INPUT 
AND SN?6477N 
HAVE DIFFERENT 22 NOISE Aw MIXER A INPUT 
PINOUTS. 

Noise —Ct— MIXER € [МРТ 
МАМУ DIFFERENT А? ( 
SOUNDS CAN ВЕ DECAY —МУ— ONE- 5нот W 
CREATED. FOR 
BEST RESULTS, DECAY -46-- омЕ-5нот —lC— 
STUDY CAREFULLY 
ТЊЕ. TECHNICAL INHIBIT VCO SELECT 
DATA SUPPLIED | | 
WITA CRIP. AUDIO INPUT s.L.F. -46- 
VERY EASY то 5-Мост$ OUT S.L. F. Мл 
DEVISE YOUR OWN ' 49 
UNIQUE SOUNDS! Vee (+ 3 v) veo —^— 
NOTE: Ѕоџмо OUTPUT AUDIO OUT veo -46- 
MAY CHANGE AS Усс 
GOES From +6 TO +Q (V. GROUND EXTERNAL Усо 


CONTROL 


22 CONTROLS DURATION OF EXPLOSION, 
RS CONTROLS ALTITUDE. 
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COMPLEX SOUND GENERATOR (continuen) 


SN764588N 
y | 
е: IMPROVED 5ТЕАМ ENGINE АМО WHISTLE 

R2 CONTROLS ENGINE PRESS Fog “uE .0047 FOR 
| SPEED. WHISTLE RASPY WHISTLE 
| R4 CONTROLS WHISTLE ЭШ; OR oi FOR 
| FREQUENCY. re PURE ТОМЕ. 

E 
+6 то 9 СБ 


8 n. 
SPKR 
THE ULTIMATE SIREN 
| +Ç то Q 
| Y R3 (OPTIONAL VOLUME CONTROL) 
ок 
бз |. 
Фара 
I$ + 

8 n 
SPKR 


RI CoNTROLS | СУСЦЕ ВАТЕ. 
R2? CONTROLS | FREQUENCY. 


e» Абзизт RI For HIGH RESISTANCE 70  GIvE 
ULTRA сом SMIREN. 


125 


DUAL ANALOG DELAY LINE 
SAD-102HA 


CONTAINS TwO INDEPENDENT 512 STAGE 
SERIAL ANALOG DELAY (SAD) LIMES 
(Aso ÇALLED ANALOG SHIFT REGISTERS). 
ок TO DSE EACH БІ? STAGE SAD 
SEPARATELY OR ім SERIES. ANALOG 
DELANS оғ UP TO У; зесомр CAN ВЕ 
ACHIEVED. А 2-PHAsE Ссоск 15 REQUIRED 
то DRIVE INPUTS ФІ Амо Ф2. INPUT 
DATA RIDES THROUGH THE SAD oN 
ALTERNATING. Cock PULSES AND 
APPEAR Ат THe  TWo OUTPUTS AFTER 
PASSING | THROUGH ALL 512 STAGES. 
Соммест Мь то Мо (PIN?) ор, FOR 
OPTIMUM RESULTS, TO | VOLT: BELOW 
\ъь. THIS CHIP САМ ЕЕ ТАСКМ ТО 
USE SINCE SEVERAL ЕХТЕРМАС 
ADTUSTMENTS АВЕ REQUIRED. CIRCUITS 
ою Thjs PAGE EXPLAIN OPERATING 
REQUIREMENTS WHILE А COMPLETE 
CIRCUIT IS SHowN ою FACING PAGE. 


SAD INZOUT CONTROLS 


ФА Ф2А R3 
гк 


+0-15 


Е?. 


2| SAD-1024A ост 


(Section A) 


ОМ OUTPUT 


a (= IN BALANCE 


INPUT BIAS 


ADJUST кї (имот BIAS) FOR OPTIMUM 
AUDIO OUT PUT. OUTPUTS APPEAR LIKE 


THIS ом А SCOPE: 


< У с4оск GLITCHES 
SuMMED OUTPUTS (АА): ne 


SET SCOPE ТО VISUALIZE | INPUT |. SIGNAL, 
(сомрре5зімб Clock RATE): 
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мс Ф2 в отв Фе 


Vib 


SECTION B 


— m — < | “ы — = 


SECTION A 


ŁA | our А [tio-!7v 


МА мыс  ourA ША 
CAUTION: тъ NMOS CHIP 15 
VULNERABLE ТО DAMAGE FROM 
STATIC DISCHARGE! | FOLLOW 
Cmos HANDLING PROCEDURES. 


SERIAL OPERATI ON 


ВІ CoNTROLS BIAS TO SECTION B. 


NOTE THAT ONLY ONE OUTPUT. OF А 


IS CONNECTED TO ІМРОТ OF B. 


OUTPUT SUMMER 


ANY OP-AMP САМ BE USED, BUT 


Low NOISE FET INPUT TYPES ARE 


BEST. 


DUAL ANALOG DELAY LINE (continveo) 
SAD-1024A 


ADJUSTABLE FLANGER OR PHASER 


AUDIO o-) + 
IN 
Та R3 R2 2 РНАЗЕ | CLOCK HELPS TO 
СОМЕ IK ІМ с! f +12 у CONNECT 
іоорҒ-.ОоімЕ му FREQUENCY 
5 8 12 n RS ко COUNTER RERE 
s a» ш). a» IK 15К TO MONITOR 
i Us 11.18 (o CLOCK FREQUENCY. 
BRIDGE HERE TO ELIMINATE Лл. + 
Y H!GH-PASS CoTOFF +12ү eh 
5 


са Ш 
“од Е ? 8 ] 14 9 


|21 SAD-1024A 


E | 


ЗСОРЕ HERE. 
и 


Ru 
IOK 
EASIER TO 
ФЕТ BIAS Ё!2 
(кіз, R7) вч ок. 
CONNECTING са 
ФСОРЕ то PIN Оо 
5 оғ 5Ар,ТҢЕМ ы; 
295 CENTER 
ТАР. START ОАЕ IOK 
Мита LOW Еш | < ж 
LeveL Audio IN. AIK ) C1-C8&: а 
Sok. USE ¿OF FOR 
Low $ RATES. 
ADJUST CIRCUIT FOR X DESIRED EFFECT 
BY CONNECTING TRANSISTOR RADIO TO ! 
AUDIO INPUT. TUNGE RADO TO А TALK REVERBERATOR 
Show FoR BEST RESULTS. #13 AND К? 
сонтва. BIAS TO SECTIONS А AND Б ОЁ ү 
ТАЕ SaD. R9 BALANCES THE SAD OUT- | | 
Puis. 82 CONTROLS THE CLOCK RATE. TO Ри 2. АҒ 
£12 46 THE MAIN BALANCE CONTROL. OR PN 3 ІМ 
IT. CONTROLS ТАЕ  R&LATIVE AMPLITUDES OF TLOB4(tRY Born). 
OF THE ORIGINAL AND DELAYED SIGNAL 
APPLIED | TO ТАЁ MYXER. CONNECT THE ADD THIS FEEDBACK CIRCUIT FOR 
острото TO A POWER AMPLIFIER. YOu MUST UNUSUAL  XREVERBERATION EFFECTS. 
крдо5зт BIAS  COMTROLS PROPERLY FOR BEST. SLOw  CLOCK FREQUENCIES GIVE 
RESULTS. SET R2 FoR LOW FREQUENCIES MÓST STRIKING REVERBERATIONS. 
(в-акне) FOR SINGLE ECHO. DSE HIGHER TRY 5-20 KHz. FASTER CLOCK (20- 
Ссоск FREQUENCIES (20-100 KHz) FOR HoLow, loo KH2) AND CAREFUL ADJUSTMENT 
SWISHY SOUNDS. NOTE: TAIS CIRCUIT 15 мат GWEÉS  ROBOT-LIKE  SouND USED IN 
FoR BEGINNERS. SOME SCIENCE FICTION MoOvIES. 


Y 


HELPS TO CONNECT 


OPTOCOUPLERS 

TIL 111 - PHOTOTRANSISTOR 
ТИ 19 - PHOTODARLINGTON 
INFRARED LED TURNS ом 


РнототРВА мн 815 ТОВ WHEN LED 
IS FORWARD  BIASED. USE 


TO REDUCE ELECTRICAL NOISE TIL 1 TIL 84 
AND SHOCK HAZARD. IDEAL 
FoR ISOLATING AND JNTERFACING USE ТИ ИЯ WHEN INPUT 


MICROCOMPUTER BUS LINES. _ SIGNAL 15 SMALL. 


TILIN /TILII TEST CIRCUIT 


Neel 
јоок Ти 19 IS SLOWER Vee? 


BUT MORE SENSITIVE. 


Veel = Ме 1. = 5v 
\, 2 = Vs 7404 


lok ааа: 
.05 
THIS CIRCOUIT SHOwS ти ш GIVES 1.5 KV 
4 TTL INTERFACING. L 1S0LATION. 
CALCULATOR /COMPUTER INTERFACING 
KEYBOARD INPUT CALCULATOR TIMER 


H = CLOSE 
L= OPEN 


Н = ENABLE TO KEY CONTACTS TO BLACK то ВЕР [TET 

L= РАМЕ 7 (REVERSE IF NECESSARY) BATTERY BATTERY | 
СЫР LEAD САР LEAD | i 

IMPORTANT: THESE CIRCUITS 

MAY VoiD YOUR CALCULATOR's то OPERATE: то Ë] кеу 

WARRANTY. I HAVE USED BOTH | CONTACTS 

WiTH A Low QoST CALCULATOR |. SET Ri TO GIVE 10 Hz 

WITH (ЕО  READOUT. SEE FREQUENCY. NOTE: 

POPULAR ELEÉCIRONICS , DEC 1979 MIS SHowS 

(Рр. 85-87) ; Рок. DETAILS. 2. ENTER. [0] O Cmos 

ALwAYS _ Бодом MOS HANDLING INTERFACE. 

PROCEDURES WHEN WORKING $. PRESS $ FoR TIMING PERIOD. 

МАТА CALCULATORS! ІЕ NOT, 

You MAY DAMAGE THE ОМІТ?5 Ч, READ TIME TO TENTH SECOND FROM 

PROCESSING CHIP. DISPLAY. 
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OPTOCOUPLERS 
MOC3010 - SCR 
SCSIIC3 -TRIAC 


INFRARED LED SWITCHES 
TRIAC (мос 3010) ор SCR 


А К мс А К NC 


Мос 2010 SCS Ics 

‚ЗЕЕ RADIO SHACK'S 
SEMICONDUCTOR REFERENCE GUIDE" 
FOR MORE INFORMATION. 


CALCULATOR OUTPUT PORTS 


(565 z). MOC 300 WILL 

SwITCH 120 VOLTS АС Ат 

100 мА.  SCS cs WILL 

ӛмітен 200 VOLTS DC АТ 

зоо мА, 

SCR (БС) PORT 

V+ 
Å ресет 

SEE (NORMALLY 

BELOW CLOSED) 


565165 EE 


CONNECT PINS 1 AND 2 TO DECIMAL 


POINT OF LOWEST ORDER READOUT 
01617. ВЕ SURE TO  O£&SERVE 
POLARITY. USE ONLY WITH 


CALCULATOR HAVING 16р READDUT. 
TYPICAL OPERATION: KEY IN 
NUMBER WHICH PLACES DECIMAL 
ANYWHERE BUT FINAL DIGIT. THEN 
PRESS [5] 2 E] [S]. ë NUMBER 

IN DISPLAY WILL BE DECREMENTED 
EACH тіме В 1$ PRESSED. WHEN 
COUNT REACHES 0, DECIMAL 
MOVES TO LAST DIGIT Амр 
ACTUATES OUTPUT PORT. FOR 
MORE INFORMATION SEE POPULAR 


ELECTRONICS , DEC. 1919 (PP. 85-81). 


SONE CALCULATORS WiLL REQUIRE 
DIFFERENT KEYSTROKE SEQUENCE. 


IMPORTANT: THESE CIRCUITS 
MAY VOID THE WARRANTY ОЕ 


CALCULATOR OR COMPUTER. 

FOLLOW MOS HANDLING PROCEDURES 
TO . AVOID DAMAGING CALCULATOR 
OR COMPUTER. COMPUTER PORTS 
DESIGNED TO INTERFACE WITH 

TTL OR LS BUS LINES, 


YOUR 


TRIAC (AC) PORT 


SEE 
BELOW AC 
VOLTAGE 
Moc 3010 
THE LOAD FOR ALL MESE CIRCUITS 
MAY BE LAMP, MOTOR OR OTHER 
DEVICE | WHICH DOES МОТ EXCEED 


RATING OF OPTOCOUPLER. 


COMPUTER OUTPUT PORTS 


AC: 
VOLTAGE 


MOC30I0 — AC PORT 


127 


OPTOCOUPLER Мег 
GND OUT 
MOCSOIO LINEAR AMPLIFIER el s| ч 
CONVERTS CURRENT FLOW THROUGH 
LED INTO OUTPUT VOLTAGE. 
IDEAL FOR TELEPHONE LINE ! 1 3 
COUPLING AND VARIOUS Ачшо А к мс 
APPLICATIONS. ? 
ISOLATED ANALOG DATA LINK 
: бәт 
+9 E 
RI [ VERY SENSITIVE, 
4 IK ім BIAS +.0025 мост № 22. 
| ADIUST GIVES FULL b look | е 
| | OUTPUT OF +8. +, 
7 \ REDUCE RI OR L ч 
Low LEVEL | R2 TO REDUCE 
SIGNAL OR 3 SENSITIVITY. 
MICROPHONE 4 74) 1113 
жа (7% 
ік Е: 
2N2222 [4 ІК 
Бок 5.6 К 
1 мос 5010 
SCR DRIVER TTL INTERFACING 
V4 
470 Si 
+5 У 
IN 


S. 
РОЗН TO ВЕЗЕТ 3 
(шоамашУ CLOSED) 


Moc Soio 


АС SIGNAL ISOLATOR 


ANALOG 
SIGNAL 
IN 


Rs = SIGNAL VOLTAGE 


‚025. > 
мос 5010 


|28 


MO€ 5010 


